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LIST OF ACRONYMS

ACFM Actual Cubic Feet Per Minute
AFS AIRS Faciilty Subsystem

AIRS Aerometric Information Retrieval System
AQCR Air Quality Control Region

BACT Best Available Control Technology

CFR Code of Federal Reguiations

coO Carbon Monoxide

DEQ ldaho Department of Environmental Quality
dscf Dry Standard Cubic Feet

EF Emission Factor

EPA United States Environmental Protection Agency
gpm Gallons Per Minute

gr Grain (1 b = 7,000 grains)

HAPs Hazardous Alr Poliutants

IDAPA Idaho Administrative Procedures Act

km Kilometer

ib/hr Pound Per Hour

MACT Maximum Available Controi Technoiogy
MMBtu Million British thermai units

NESHAP Nation Emission Standards for Hazardous Air Pollutands
NOQ2 Nitrogen Dioxide

NOyx Nitrogen Oxides

NSPS New Source Performance Standards

Os Ozone

OoP Operating Permit

PM Particulate Matter

PMis Particuiate Matter with an Aerodynamic Diameter of 10 Micrometers or Less
ppm Paris Per Million

PSD Prevention: of Significant Deterioration

PTC Permit To Construct

PTE Potentiai To Emit

sCC Source Classification Code

scf Standard Cubic Feet

SIP State implementation Plan

80, Sulfur Dioxide

TSP Total Suspended Particulates

Tiyr Tons Per Year

pm Micrometers

VOC Volatile Organic Compound
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PURPOSE

The purpose for this memorandum is to satisfy the requirements of IDAPA 58.01.01 Sections 404.04, Rules for the
Control of Air Pollution in Idaho (Rules) for Tier I} Operating Permits {OP) and to document the factual basis for

issuing this operating permit.

PROJE CRIPTION

This project is for the issuance of a Tier i OP for the idaho Supreme Potatoes, Inc (idaho Supreme Potatoes) Firth
Facitity located on the comer of Highway 91 and 800 Goshen Highway near Firth, idaho. The Range«'!‘ownshlp
location is the northeast quarter of Section 25, Township 1 South, Range 36 East,

Idaho Supreme Potatoes is proposing to modify the main plant boiler {Boiler #4 - formerly designated as Boiler #1)
and the Clever Brooks boiler {Boiler #3). Due fo high natural gas prices, idaho Supreme Potatoes is proposing io
have the capability to burn Nos. 4, §, and/or 6 residual fuel oil; natural gas; propane; and/or No. 2 distillate fuel oil.

in addition, idaho Supreme Potatoes wishes to permit a fluidized bed dryer. The fluidized bed dryer was previously
exempted from permitting based on an hourly operational limit, Idaho Supreme Potatoes wishes 10 increase the

operational howurs of the dryer.

ldaho Supreme Potatoes was previously issued a Tier Il OP in December 1888. This OP expired in January 2001. in
addition to the boilers, other permitted equipment included a primary dryer consisting of three sections (Dryer Stages
A, B, and C), a secondary dryer, three industrial space heaters, other miscellansous space heaters, storage silos,
and flaker lines. This equipment wili be included in a revised Tier }i OP.

SUMMARY OF EVENTS

On September 17, 2001, the idaho Departiment of Environmental Quality (DEQ) received a permit to construct (PTC)
application from daho Supreme Potatoes for an increase in hours of operation for the fluidized bed dryer and for the
ability to burn alternative fueis in bollers at the 1dahc Supreme Potatoes Firth facility.

On October 28, 2001, DEQ conveyed 10 Idaho Supreme Potatoes’s consultant, via a phone conversation, that DEQ
will issue a renewed and revised Tier H OFP. The Tier | OP will serve as the PTC for the facility. On Novemnber 14,

2001, DECG issued a letter indicating the permit application was incompiete. On December 17, 2001, DEQ issued a
letter indicating the permit application was compiete,

A proposed permit was issued by DEQ for public comment between March 1, 2002 and April 1, 2002. The response
to these comments is presented in Appendix A of this memorandum.

DISCUSSION
1. Proces ripti

idaho Supreme Polatoes is a potato processing company. The process primarily involves potato dehydration to
make potato flakes. A brief description of the process is presented below,

Main Process Line
¢ The potatoes arrive at the plant on trucks, then are unloaded across pilers; deposited in temporary storage

bins; transported from the bins; washed with cold water; and conveyed fo a tare removail table where rot,
sticks, and other debris are removed.
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« The potatoes are transferred to a steam peeler and exposed to steam. Steam is exhausted and quenched
in a water bath.

s The peel is fully removed by dry and wet scrubbing using revolving brushes and/or water sprays. Waste
products from this portion of the process are used for cattie feed.
Peeled potatoes are transferred to a trim table where defective parts and the remaining peel are removed.
The potatoes are held in a surge bin and released at a metered rate for proper slicing. Sliced potatoes are
pumped to pre-cookers or bianchers.

» The potatoes are then cooled to retrograde the starch gelatinization, water transported into cookers, and
exposed to atmospheric steam untif fully cooked.

¢ The potatoes are then forced through slots, broken into smaller pieces, and added to dehydration roils.
The mashed/dehydrated polatoes are spread across the face of drum dryers with five applicator rofis. The
steam drum dryer rotates and drives moisture from the potato cells. Excess moisture is removed by a steam
snifter fan,

» The dried potato sheet is cut off the drum and broken into smalier pieces. Good flake is transferred to mills,
cut into desired particle size and density, and transported to product separation baghouses.

¢ The flake is then bagged and piaced into large totes for storage and transport, reblended for texture and
quality, or sent to silos for storage.

The “C line” process (an additional process line) flow is identical to the main process.

Slice Line

* The slice line process follows the main line process until the pre-cooker/blancher stage.
¢ After precooking/blanching, the slices are blown down or up to dehydrate the slices to a shelf stable product.
» The slices are piled in various thicknesses in Dryer Stages A, B, and C. The siices are then sorted and
-shipped in bags or totes. '
* The slices may be finished or dried in the secondary dryer or used as byproduct for dog food.
i t Listi
The following equipment is being added or modified:

» Boiler #4: Bigelow boiler with Coen 200 Series CSi nitrogen oxide (NO,) Mixer Size 34 bumer.

Stack Parameters:
Height: 50 feet Exit Gas Volume: 32,000 actual cubic feet per minute {(acfm)
Exit Diameter: 3 feet Exit Gas Temperature: 375 °F

¢ Boiler #3: Cleaver Brooks Model WT200X-BR3.

Stack Parameters:
Height: 36 feet Exit Gas Volume: 13,000 acfm

Exit Diameter: 2.89 feet Exit Gas Temperature; 550 °F

s Fluidized Bed Dryer: A BD21X3 fluidized bed dryer fired by two Maxon 435 Oven Pak Hi burners. Ancillary
equipment includes a mixer vessel, miscellaneous tanks and pumps for liquid ingredients, enclosed
conveyors for product transportation, and bulk bagging station for product coliection.

Stack Parameters:
Height: 40 feet Exit Gas Volume: 26,000 acfm

Exit Diameter: 1.41 feet Exit Gas Temperature: 120 °F
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The other equipment at the facility is not being modified, nor are operational hour increases requested for other
equipment. A complete equipment listing including stack parameters is presented in Appendix B.

in addition to the equipment listed in Appendix B, the facilily utilizes one portable 16,000-gallors aboveground
storage tank {AST) containing fuel oil; two 30,000-gallon ASTs containing fuel oll; one 10,000-gallon AST and
one 20,000-gallon AST containing diesel fuel;, and one 30,000-gailon AST containing propane.

Air pollution emission rates from fuel buming equipment were calculated using United States Environmental
Protection Agency (EPA) Air Pollution Emission Factors (AP-42 emissions factors). Listed below are hourly
and annual emissions of criteria pollutants from all emission sources at the facility operating at fuli capacity,
Criteria poliutants include NQ,, sulfur dioxide {SO;), particuiate matter with an aerodynamic diameter of 10
micrometers or less (PMyg), carbon monoxide (CO}, and lead. Emissions of toxic air pollutants {TAPs) were
aiso caiculated using AP-42 emission factors. Please refer to Appendix C for details regarding the ambient

air concentration caiculations. Appendix C also includes assumptions regarding hours of operation and
equipment operating parameters.

In addition to fuei-burning equipment, particulate matter (PM) and PM,, are emitted from maternial processing
and handling operations at the facility. Aggregate dehydration process emissions of PM were based on a
mass balance previously compieted by idaho Supreme Potatoes. The results of the mass balance were
originally submitted {0 DEQ in Aprii 1995. The maximum PM emissions identified were approximately
0.00995% of the raw potato throughput. The facility did not request a change to the potato throughput
capacily, therefore, the throughput limits were estabiished as 72,338 pounds per hour and 287,000 tons per
year as previously established in the Tier | OP issued in Decemnber 1998, Based on these throughputs, PM
emissions are 7.19 pounds per hour and 28.6 fons per year.

The mass balance discussed above established PM emission rates from potato processing; however, no
emissions factors for PM« from potato dehydration processing are reported in AP-42. Therefore, to estimate
PM,, emissions, it was assumed that the process is most similar to cereal drying. Emission factors for cereal
drying in AP-42 indicate PM,, emissions are approximately 44% of PM emissions. Based on this assumption,
PM,, emissions are 3.2 pounds per hour and 12.6 tons per year from all 12 fiaker lines. '

in addition, PM is also emitted from 10 storage siios at the facility. The PM emissions from each silo are
controlled by a baghouse filter. No change to the throughputs was requested; therefore, the emission limits
have not changed from the previous Tier H OP. The PM emissions limits for the previous Tier || OP were
0.064 pounds per hour per silo. it was assumed that all PM was emitted as PM.q. _

The facility requested an emission limit for the aggregate dehydration process {the dehydration fine, storage
silos, and process emissions from the secondary dryers and Dryers A, B, and C) of 14.5 pounds per hour of
PM and 6.4 pounds per hour of PMy,. The modeled emission rate for PM,g from the aggregate dehydration

process was 7.0 pounds per hour.
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Boiler “75 1 328 | 510 1 2234 | 310 | 1958 | 110 | 482 | 0001 | 0004 | 33
5 Boiler 53 1737 | 167 1 250 1 110 | 175 1 35 1 56 | 0.0004 | 0.0006 1 0.47

Fiuidgzed Bed Diyer | 08 1 33 | 0004 | 602 | 11 | 48 | 06 | 55 | 0.000003 | 0.00007 | 0.18

Other Natural Gas

Jiner N 04 | 12 | ooa | o1 | a5 1 152 | 40 | 136 | 0.00002 | 00001 | 13

Dehydration

Dehydra 64 | 220 | 00 | o0 | o0 [ oo | o0 | o0 0.0 0.0 0.0

FACILITY TOTALS | 17.4 | 63.0 | 66.7 | 248.5 | 47.6 | 173.3 | 191 | 0.9 | 0.001 | 0.005 | 54

M., = condensable and fillerable particuiate matter.

S0, = sulfur dioxide

NOQ, = nitrogen oxides

CO = carbon monoxide

ib/hr = pounds per hour: emissions rates represent maximum houry emissions from simultaneous operation of both generators,
Thyr = Tons per year, emissions rates represent maximum annual emissions from both generators.,

VOCs = volatite organic compounds

g M oA

Emissions from the #4 Boiler, #3 Boiler, and the fluidized bed dryer were evaluated buming Nos. 4, 5, and 6
residuat fuel, No. 2 distillate fuel oll, natural gas, and propane. The emissions reported in Table 1 represent
the maximum emissions from the boilers and fluidized bed dryer. A compiete summary of emissions is
presented in Appendix C.

_in addition, emission rates were calculated from the two 12,000-gallons ASTs at the facility using EPA’s Tanks
4.0 volatile organic chemical (VOC) emission calculation program. A copy of the program’s oufput is
presented in Appendix D. Total annual VOC emissions from both ASTs were calculated to be 9.82 pounds
per year. Emissions from the ASTs were negligibie; therefore, emissions from the ASTs are not reguiated in
the OP.

Modeling

ldaho Supreme Potatoes used the ISCST3 model, an approved regulatory modei, to assess the ambient air
quality impacts. The operating scenario modeled was for process equipment at the facility operating at full
capacity as worst case. All sulfur oxide (80,) and NO, emissions were modeled assuming that ali SO, was
emitted as SO, and all NO, was emitied as nitrogen dioxide (NG;). These are worst-case assumptions. The
ambient impacts from operation of the Firth facility are given in Table 2 below.
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Table 2. Criteria Air Poliutant Amblent Impacts
iz iy o .-,.:‘_..{?%3,_;‘- TR ST ot _:.‘. P " '\Q i @.‘_ LM vy L .I;é;-é
S AT e s PR
11.83 0.0023
A
8 545 144 ' 235 86 327 11,450 5,130 40 .15
c 970 265 35 136 42 11,732 5,212 52 0.15
b 1,300 365 80 150 50 40,000 10,000 100 15
A Modaeled Ambient Concentration
B. Backgroung Concenfration
C. © Modeled Amblent Concentration plus Background Concentration
. Mational Ambient Alr Quality Standards {NAAGS) for 80z, PMyo, NO2, and CO
1. 8SOx = sulfur dioxide
2 PMqe = particulate matier with an aerodynarmic mean diameter of 10 micrometers or less
3. CO = carbon monoxide
4. NGO, = nitrogen dloxide
5, §g/md = micrograms per cubic meler.

Emissions of TAPs from the generators were evaluated and determined to be below the state standards or
within acceptable risk criteria. Emissions of cobalt, flucride, and phosphorus were greater than the toxic
screening levels listed in IDAPA 58.01.01.5685, and emissions of arsenic, beryilium, cadmium, chromium (Vi),
formaldehyde, nickel, and poiyaromatic hydrocarbons (PAMs) were greater than the toxic screening leveis
listed in 1DAPA 58.01,01.586. The emission rates for each of the other toxic air poliutanis emitted by the
generators were below screening thresholds specified by IDAPA 68.01.01.585 and 586. Refined modeling
was conducted {o determine ambient concentrations of the chemicals for which emissions exceeded
corresponding screening threshoids. All impacts were found to be below accepiable ambient concentrations

{AACs) and acceptable cumulative risk factors.

A discussion of the modefing results used to establish the ambient impacts of the generators at this site may
be seen in Appendix E, and a more detailed discussion is included in Section 6 of this memorandum.

5. Faciiity Classification

The ldaho Supreme Potatoes Firth facility is a maijor facility as defined in iDAPA 58.01.01.006.55. Itis a not
a designated facilily as defined in IDAPA 58.01.01.006.27. The Standard industrial Classification code is
2034--Dried and Dehydrated Fruits, Vegetables, and Soup Mixes; "Establishments engaged in sun drying or
artificially dehydrating fruits and vegetables, or in manufacturing packaged soup mixes from dehydrated

ingredients.™

The Aerometric Information Retrieval System (AIRS) facility classification is "A" because the actual or
controlled potential to emit is greater than 100 tons per year. The project is not subject to Potential of
Significant Deterioration (PSD) requirements since the potential to emit is less than the PSD major source
threshoid of 250 tons per year for any one regulated pollutant iocated in an attainment or unclassifiable area.

' Standard Industrial Classification Manual, Executive Office of the President, Office of Management and Budget, 17a7.
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Area Classification

The facility is located within Bingham County in the northern portion of the Pocatelio regional district. Bingham
County is designated as an unclassifiable area for all regulated criteria air poliutants. Bingham County is
located in Air Quality Control Region 61 and Zone 12,

Requl vi
This OP is potentially subject to the following permitting requirements:

IDAPA 5801.01.00655a]  Maior Facility

A maijor facility is defined as any facility that emits, or has the potential to emit, 100 tons per year or more of
any regulated air poliutant. idaho Supreme Potatoes has requested a permitted emission limit of 246 tons
per year of SO, and 178 tons per year of NO,, both reguiated air poliutants, from the Firth faciiity. Therefore,
the Idaho Supreme Potatoes’s Firth facility is defined as a major facility.

IDAPA 58.01.01.161 Toxic Su

Toxic substances shall not be emitted in such quantities or concentrations as to alone, or in combination with

“other contaminants, injure or unreasonably affect human or animal iife or vegetation. Compiiance with this

standard was demonstrated through facility-wide modeling discussed in Appendix E of this memorandum,

IDA 01.01.401.03.a Tier Il Operating Permits Required by the Department
A'Tier it OP was required for the ISUP by DEQ to attain or maintain ambient air quality standards.

IDAPA 58.01.01.402 Appiication Procedures

A Tier It OP was requested by DEQ for the facility to establish facility-wide requirements to limit the facility's
potential to emit below Prevention of Significant Deterioration emission rates and to comply with ambient air
quality standards in accordance with Rules for the Control of Air Poliution in fdaho.

IDAPA 58.01.01.403 Permit Requirements for Tier i Sources

The |daho Supreme Potatoes Firth facimy demonstrated compliance with local, state, and federa!l emission
standards and NAAQS as required in IDAPA 58.01.01.403. See Tables 1 and 2 above and Appendwas B

and P of this memorandum.

1IRAPA 58 01.01.406 Obligation to Comply
The facility is required to comply with all applicable local, state, and federal rules and regulations.

IDAPA 58.01.01.470 Permit Application Fees for Tier |i Permits

The facility is required to submit a permit application fee of $500.
IDAPA 58.01.01.510 ~ 518 k Hei ispersion Techni

The provisions of IDAPA 58.01.01.510 through 516 do not apply to stack heights in existence on or before
December 31, 1970. The generators were constructed in 1967, therefore, they are not subject to the
provisions in Sections 510 through 516.
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IDAPA 58.01.01.877 Ambient Air Quality Standards For Specific Air Pollutants

Emissions of pollutants listed in IDAPA 58.01.01,577 were shown {0 be in compliance with the Ambient Air
Quality Standards. See Tabie 2 above and Appendix E.

IDAPA 58,01.01.625 Visible Emissions

The facility will not discharge any poliutant into the atmosphere for a period or periods aggregating more than
three minutes in any 60-minute period which is greater than 20% opacity as determined by EPA Test Method

9.

IDAPA 58.01.01.650 Rules For Control Of Fugitive Dust
The facility is required to take all reasonabie precautions 1o prevent the generation of fugitive dust.
IDAPA 58.01.01.677 Standards For Minor And Existing Sources

The faciiity shall not discharge into the atmosphere from any fuel burning equipment in operation prior to
October 1, 1879, PM in excess of 0.050 grains per dry standard cubke foot {gr/dscf) corrected 0 3% oxygen
when buming liquid fusi, and 0.015 gr/dscf when buming gaseocus fuel.

Both liquid and gaseous fuels are bumed at the facility in a variety of equipment. Appendix ¥ of this
memorandum contains a combustion analysis {based on the maximum amount of fuel that can be combusted
in the equipment per hour) that demonstrates compliance with this standard with one exception. When
burning #5 residual oil in either Boiler #4 or Boiler #3, the PM emissions will slightly exceed the standard of
0.050 gridscf. The PM emissions are based on AP-42 emission factors, which are generally conservative.
Therefore, a source test is required for both boilers when combusting #5 residual oif fo determine actual PM
emissions and compliance with the fuel buming standard.

IDAPA 58,01.01,701

The facility operates 12 process dehydration lines and 10 storage silos that are individual sources of PM
emissions. Based on the mass balance discussed in Section 3 of this memorandurmn, the emissions o
process rate ratio (E/PW) for the dehydration lines is 0,0000895. Two equations for determining PM
emissions are given in iDAPA 58.01.01.701:

Equation 1: E = 0.045(PW)°% 0<PW<9,250
Equation 2: E = 1.10(PW)**® 98,250<PW

Whaere E s the emissions rate and PW is the process throughput. both in pounds per hour. These equations
can be rearranged to give the E/PW ratio.

Equation 1a: E/PW = 0.045(PW)4 0<PW<9,250
Equation 2a: E/PW = 1. 10(PW)7® 9,250<PW

Substituting the maximum value for PW of 8,250 Ib/hr in Equation 1a, and the maximum throughput {72,338
Ibfhr) into Equation 2a, the results are:

E/PW = 0.0017 {Equation 1a)
E/PW = 0.000294 (Equation 2a)

By comparison, these values are less than the E/PW values determined by the mass balance performed by

ldaho Supreme Potatoes (0.0000985), therefore, the facility is in compliance with the process weight
limitations,
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The permit application indicated the maximum throughput through each storage silo is 9,600 lbs/hr. Each
storage silo has an associated baghouse filter. Equation 2 gives a maximum emission rate of 10.9 ibs/hr
based on process weight limitations. Based on the presence of the baghouse filter and the relatively low
throughput, it is reasonable to assume the maximum emissions from the storage silos will be less than the

emission rate established using Equation 2.

The process weight emission limit is not established as an enforceable permit condition because the
permitted emissions limits are less than the limits established by the process weight equations.

IDAPA 58.01.01.727 and .7288 Fuei Oil Sulfur Content

The facility will not use any No. 1 distiliate fuel oil with a sulfur content of greater than 0.3% by weight, No. 2
distillate fuel olf with a sulfur content of greater than 0.5% by weight, or residual fuel oil with a sulfur content of

greater than 1.75% suifur by weight.
40 CFR 60.40b Subpart Db

Boiler #4 at the iSUP faciiity is subject to the New Source Performance Standard (NSPS) 40 CFR 60.40b.
The emissions requirements of Subpart Db are summarized below. Monitoring, recordkeeping, and reporting

requirements are presented in the Tier i OP.

60.40b(a): Subpart Db applies to steam generating units that have a heat input capacity of greater than 100
MMBtu/hr. The maximum steam generating capacily of Boiler #4 is approximately 140 MMBtu/hr; therefore,
Subpart Db is applicable.

60.42b{j): By combusting only very low sulfur oil, iSUP will comply with the sulfur dioxide standards of
60.42b. Very low sulfur oil is defined as oil that contains no more than 0.5 weight % sulfur or that, when
combusted without controls, has a sulfur dioxide emission rate equal to or less than 0.5 Ib/MMBiu heat input,

60.43b{f): Opacity shall not exceed 20% {six-minute average), except for one six-minute period per hour of
not more than 27% opacity. This standard applies at all times, except during periods of startup, shutdown, or

malfunction as provided in 60.43b{g).

60.44b(a). The NO, emissions at the facifity shali not exceed:

0.40 Ib/MMBtu heat input for buming residuat fuel at high heat release rate;

0.30 Ib/MMB: heat input for burning residuat fuel at low heat reiease rate;

0.20 Ib/MMBtu heat input for buming dieset fue! and natural gas at high heat release rate; and

0.10 Ib/MMBHRU heat input for burning dieset fuel and natural gas at low heat release rate.

This standard appilies at all times, inciuding periods of startup, shutdown, or malfunction, and oompliame is
determined on a 30-day rolling average as provided in 60.44b(h) and 60.44b(j).

40 CFR 60.40c Subpart D¢ Standards of Perfc
Generating Units

Boiler #3 at the Idaho Supreme Potatoes facility is subject to the New Source Performance Standard (NSPS)
40 CFR 60.40c. The emissions requirements of Subpart Dc are summarized below. Monitoring,
recordkeeping, and reporting requirements are presented in the Tier il operating permit,

60.40c(a). Subpart Dc applies to steam generating units that have a heat input capacity of greater than or
equal to 10 MMBtu/hr but less than 100 MMBtu/hr. The maximum steam generating capacily of Boiler #3 is
approximately 43 MMBtu/hr; therefore, Subpart D is applicable.

60.42c{d). To comply with the SO, standard, idaho Supreme Potatoes will not burn oil with a sulfur content
greater than 0.5% by weight. Compliance with the fuel oil sulfur limit is based on a 30-day roliing average as
provided in 60.42¢(g).
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60.43c{c): Opacity shali not exceed 20% (six-minute average), é.xcapt for one six-minute period per hour of
not more than 27% opacity. This standard applies at all imes, except during periods of startup, shutdown, or

malfunction as provided in 60.43c¢(d).
40 CER 60.110b Subpart Kb S;gg grgg g§ Eerfgrman% foz' Vo___!g O gani

R ‘norMod t onced After July 23. 1

The facility is equipped with one 10,000-galion AST, one 16,000-gallon AST, cne 20,000-gallon AST, and two
30,000-gallon ATSs. The ASTs contain either distillate or residual fuel oil. The following portions of 60.110b
apply 10 the ASTs at the idaho Supreme Potatoes facility.

60.110b{b} and {c): Storage vesseis with a capacity of less than approximately 19,800 gailons and storage
vessels with a capacity of greater than about 19,800 gallons and less than about 40,000 galions and with a
maximum true vapor pressure of less 15 kilopascals (kPa) are exempt from the general provisions of 40 CFR
60 and from most of the portions of Subpart Kb, The three ASTs greater than 19,800 galions in storage
capacity contain liquids with a vapor pressure less than 15 kPa, Therefore, the ASTs at the facility quaiify for
the exemptions. The remaining applicable sections are discussed below.

60.116b(b): The facility will keep readily accessible records showing the dimensions of the ASTs and an
analysis showing the capacily of the ASTs. These records will be kept at the faciiity for the life of the ASTs as

provided in 60,116b({a).
Permit Requirements

In addition to the requirements identified in this section, emissions imits, operating requirements, and monitoring
and recordkeeping requirements are established for Boiler #3, Boiler #4, and the storage tanks at the facility by
NSPS. These requirements are discussed in Section 8 of this memorandum, and are not discussed in this

sacton.
81  Emission Limits

Emission iimits on specific air pollutants emitted from Boller #3, natural gas buming equipment, and
the dehydration processes are required to limit potential 80, emissions to below PSD levels and to
ensure compliance with the PMyo 24-hour and annual NAAQS. Emissions from Boiler #4, and
emissions of NO, and CO from Boiler #3 and natural gas burning equipment, are provided in the
permit for the purpose of managing air quality. The emissions rates listed in the Tier || OP appendix
are estimated maximum emissions from the facility when operated at there potential to emit inciuding
operational limitations.

82  Qperating Requirements

The permitiee shaill combust residual oil with a fuel content of 0.5% or less in any fuel burmning
equipment.

The permittee shall not combust in Boiler #4 residual oif with a nitrogen content greater than 0.3%.

The permitiee shail operate Boiler #3 for a period not {0 exceed 3,185 hours per consecutive 12-
month period.

The permittee shall operate the three industrial space heaters and miscellaneous space heaters for a
period not to exceed 6,048 hours each per consecutive 12-month period.
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The combined maximum amount of natural gas bumed in Dryers A, B, C, and the secondary dryer
shall not exceed 53,000 standard cubic feet per hour (sct/hr) on average per day. The combined
maximum amount of LPG bumed shall not exceed 253 galions per hour on average per day.

The combined maximum amount of natural gas burned in the industrial space heaters shall not
exceed 41,235 scf/hr on average per day. The combined maximum amount of LPG bumed shail not

exceed 174 galions per hour on average per day.

The total clean raw potatoes processed shall not exceed a rate of 868 tons per day, nor shall # exceed
287,000 tons per year for any consecutive 12-month period,

The total throughput through each storage sile shall not exceed 1,152 tons per day.

Monitoring, Recordkeeping, and Reporting Requirements
The permitiee is required to report the results of ail required performance test.

The permittee shall monitor the consecutive 12-month period operat%bnal hours of Boiler #3.

The permitiee shall record the amount of hours each industrial space heater is operated per consecutive
12-month period, and record the amount of natural gas and LPG used from the fluidized bed dryer, Drvers
A, B, C, secondary dryer, and industrial space heater per day.

The permitiee shall record the calendar date and the dally and consecutive 12-month period throughput
of each potato process line in operation, and the daily throughput of each storage silo.
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AIRS/AFS' FACILITY-WIDE CLASSIFICATION? DATA ENTRY FORM

PMwﬂ

PM2

VOC‘K‘

2.

PWNOo AW

10.

12
13.
14,

Total HAPs™

Agrometric Information Retreval System (AIRS) Facliity Subsystem (AFS)

AIRS/AES CLASSIFICATION CODES:
A - Actual or potential emissions of a pollutant are above the appilcable major source threshold. For NESHAP ondy,

ciass “A" is applied 0 each poliutant which is below the 10 lon-per-year (T/yr) thrashold, but which contribides to
a plant total in excess of 25 Tlyr of ali NESHAP poliutants.
Potential emissions fall beiow applicable major source thresholds if and only if the source complles with fodetaiiy

S5 F
enforceable regulations or imitations.
B = Actual and potential emissions below all applicable major source thresholds.
C = Class is unknown,
ND = Major source threshokds are not defined {e.g., radionuciides).

State implomentation Plan
Prevention of Significant Deterioration

National Ernission Standards for Hazardous Air Poliutants

New Source Performance Standards

Maximum Achievable Control Technology

Sulfer Dioxide

Nitrogen Oxides

Carbon Monoxide

Particulate matter with an serodynamic diameter less than or equal to a nominal fen micrometars
Particulate Matter

Volstile Omanic Compounds

Hazardous Alr Poliutants

VE/FEFD (Visible Emissions, Fugltive Emissions, and Fugitive Dust) are entered for compliance pusposes only and do not require

evaluation by the permit engineer.
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FEES

The facility has paid the required $500.00 Tier i fee in accordance with IDAPA 68.01.01.470. This Tier Il permt
changes the facility classification to a major facility, therefore, this facility is required to register and pay fees in
accordance with IDAPA 58.01.01.525.

RECOMMENDATIONS

Based on the review of the application materials and all appiicable state and federal regquiations, staff recommends
that DEQ Issue a final Tier Il OP to the Idahe Supreme Potatoes, inc, Firth facility. A public comment period was
provided on the proposed permit and comments were evaluated,

MJS:ti GIAIR PERMITS\T U0 SUPREME POTATOES\REVISED FINAL PERMIT\T2-010314 TECH MEMQ.DOC

oo Sherry Davis, Tachnical Services
Tifany Floyd, Pocatelio Reglonal Office
Joan Lechtenbarg, Alr Quality Division
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FIRTH FACILITY

RESPONSE TO COMMENTS



Aprii 2, 2002

STATE OF IDAHO
DEPARTMENT OF ENVIRONMENTAL QUALITY
RESPONSE TO PUBLIC COMMENTS
ON DRAFT AIR QUALITY TIER Il OPERATING PERMIT
FOR IDAHO SUPREME POTATOES, INC., FIRTH, IDAHO

Introduction

As required by {DAPA 58.01.01.404 (Rules for the Control of Air Pollution in Idaho), the 1daho Department of
Environmental Quality (DEQ) provided for public comment on the Tier i operating permit drafted for idaho Supreme
Potatoes, inc.’s (ISUP's), Firth, idaho facility. Public comment packages, which included the application materials, a
proposed permit, and technical memorandum, were made available for public review at the Blackfoot Public Library
in Blackfoot, Idaho, DEQ's Pocatello Regionai Office, DEQ's State Office in Boise, and DEQ’'s Web site, The pubiic
comment period was provided from March 1, 2002 through April 1, 2002, Comments regarding the alr quality
aspects of the draft permit are provided below with DEQ’s response immediately foliowing. No entity requested a

pubiic hearing. :

Comment 1: - Opsrational Through

A comment was submitted to adlust the time frames of the operationst throughput
limits listed in permit condition 6.3 of the Tler ll operating permit. The comment
suggested changing the hourly throughput Himit to a daily throughput imiton a
monthly average. The comment also suggested aggregating the throughput of the
storage slios and changing the hourly throughput limit to a dally throughput limit on

a monthly average.
Response to 1: The operational imiés estabﬁéhed in permit condition 6.3 of the Tier opémﬁng permit ara
necessary {o limit emissions of particulate matter with an aerodynamic diameter less than

or equal to a nominal 10 micrometers (PM;) to protect the National Ambient Air Quality
Standards (NAAQS) for PMy. The primary and secondary NAAQS for PM,; are based on
a 24-hour period and an annual period. It is appropriate to establish operating limits based
on & 24-hour period (i.e. daily). Howevaer, it is inappropriate to average the monthly
throughputs to determine compliance with the daily standard. . There wouid exist a potential
to exceed the 24-hour PM,, NAAQS within the month, yet stili be in compliance with the
operational imit daily operational throughput limit when averaged for the month. Therefore,

permit condition 6.3 was changed to state:

“The total clean raw potatoes processed shail not exceed a rate of 868 fons per day, nor
shall it excead 287,000 tons per consecutive 12-month period,

The total aggregste throughput of the ten storage sitos shall not exceed 1,152 tons per
day.”

Although the throughput imit of the silos was aggregated instead of establishing a limit for
each silo, the maximum potential emissions from the silo will remain unchanged.

Comment 2: Monitoring and Recordkeeping

- A comment was submitted to adjust the time frames of the monitoring and
recordkeeping required in permit condition 6.4 of the Tier li operating permit.

Response to 2; The suggested time frame for monitoring and recordkeeping requirements established in
permit condition 8.4 of the Tier Il operating permit would be consistent with the operational
throughput iimits estabiished in permit condition 6.3. Therefore permit condition 6.4 was



Response to Public Commants
idahe Supreme F’otam_es, inc.

changed to siate:

*The permitiee shall record the calendar dale and the daily and consecutive 12-month
period throughput of each potato process #ine in operation, and the daily aggregate
throughput of the storage silos 1o verify compliance with Permit Condition 6.3. The records
shall be kept at the facility for a8 minimum period of five years and shail be made available to
Department representatives upon request.” '
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STACK LISTING



“Fluidized Bed Dryer

80203 W

APPENDIX A. EQIUPMENT LISTING

Maxon 435
Oven Pak ii ) _
#4 Boiler Bigelow 12.29 46356 32,000 0.91 Low NOx 140 MMBTU/Mr
3 Boller _ Cleaver Brooks 968 580.78 13,000 0.88 Fow NOx 43 MMBTUMT
WT200X-BR3 B -
| Dryer, Stage A National Maxon | 7.60 366.33 8,500 670 Nore SMMBTURT
NP-1
Dryer, Stage B Natiorial Maxon | 7.99 366.33 7,500 0.7 None 32 MNMBTURT
NP-1
' Dryer, Stage C | National Maxon | 7.6 366.33 8,500 0.70 None 52 MMBTUIhr
NP-1
Secondary Dryer Maxon 405 7.68 293,00 7,000 0.76 None 0.55 MMBTUMr
(two identical vents) | Ovenpak e _ )
Space Heater South | Maxon NP-1 7.62 310.78 70,000 | Not Applicable None 8.25 MMBT U/
| Space Heater North | Maxon NP-1 7.62 310.78" 70,006 | Not Appiicable None 8.25 MMBTU/Mr
Space Heater East | Maxon NP-1 7.62 310.78 70,000 | Not Applicable None 15.4 MMBTU/RT
Misc. Space Heaters | Various o - Not Applicable None . r
[ Storage Siio A NotAppiicable | 22.43 29300 750 & Baghouse; Dust Control EQ | 9,600 pounds per hour
. Model No. VS-10-KS1 )
Storage Siio B Not Applicable 2243 263.00 750 & Baghouse; Dust Control EQ | 9,600 pounds per hour
_ Model No. VS-10-KS1 . —
Storage Silo C Not Applicable 22.43 29300 750 8 Baghouse; Dust Control EQY | 9,600 pounds per hour
% ' Mode! No, VS-10-KS1 - T
Storage Siio D Not Applicable | 22.43 253.00 750 & Baghouse; Dust Control EQ | 9,600 pounds per hour
% Model No. VS-10-KS1 e~
3tomga Silo E Not Applicable 22.43 203.00 750 6" Baghouse; Dust Control EQ | 9,600 pounds per hour
fop ____| Model No. VS-10-KS1 - ‘ i
Storage Siio F Appiicable | 22.43 263.00 750 24 x24 | Baghouse; Dust Control EQ | 9,600 pounds
v et Modei No. \g-w-i(s& - T
Si 22.43 203.00 750 30°x45° .| Baghouse; Dust Control 8,600 pounds per hou
Storage Silo G Not Applicable ouse m%m ~ -
E Sit i 77, 593.00 750 30°x45° | Baghouse, ntrol EQ | 9,600 pounds per hour
Storage Siio H Not Applicable 2243 et Vo O g—w =
'S 37 43 253.00 750 x45° | Baghouse; Dust Control EQ | 9,600 pounds per ho
Storage Silo | Not Applicable 224 use; Dust Contr




AFPFENUIA A, BUUIPMENT LISTING (continued)

. ". ....

Baghouse; Dust Controf EQ
_ ' Madel No. V8-10-KS1 _

Flaker #1 "Not Appiicable 7.37 283.00 9,935 1.14 None Not Provided®
| Flaker #2 Nt Applicable 7.7 293.00 9,835 14 None Not Provided”
[Flaker # 3 Not Appiicable 7.37 203,00 9,635 114 None Not Provided”

Flaker ¥ 4 Not Applicable 7.7 263.00 11,030 114 None ~Not Provided.
Flaker # 5 Not Applicable 7.68 293,00 10,333 063 None Not Provided”
| Fiaker # 6 Not Applicable 8.29 293.00 10,793 —_0.76 None Not Provided”
Flaker # 7 Not Applicable 820 29300 8812 0.76 None Not Provided”
Flaker # 8 Not Applicable 8.29 203.00 18,190 0.76 None Not Provided”

Fiaker # 8 Not Appiicable .83 293.00 10825 | 061 ' None Not Provided®
Flaker # 10 Not Applicable 8.03 263,00 10,000 081 None Not Provided”
| Flaker # 11 Not Applicable .83 203,00 8,750 0.61 None Not Provided
Flaker # 12 Not Applicable 6.83 ~293.00 10,000 0.61 None Not Provided”

" Notes: 1. Capacity listed in MMBTU/hr based on natural gas. burning.
2. Capacity identified as confidential information.
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CRITERIA POLLUTANTS

TABLE 1. MAXIMUM HOURLY EMISSION RATES

1.1E+00 | 5.7E-01

3AE+01 [ 1.1E+01 | 2.42E-02

TAE+01 | 3.56+00 | 7.46E-03

59E-02 | 4.5E-02 )

6.3E-01 | 6.5E-01 0

2.5E-01 | 2.6E-01 (i
4E 2.56-01 | 26601 0
ESpace Fioater - North 6.1E-02 | 5.E-08 | B.O3E-01 | 6.8E-01 0
[Space Heater - South 6.1E02 | 5.E-03 | B.03E-D1 | 6.8E-01 0
Space Heater - East 1.1E-01 | 9.E-03 | 1.50E+00 | 1.3E+00 0
Space Heater - Misc, 1.5E-02 | 1.E-03 | 2.09E-03 | 1.6E-01 0

k LT e

TABLE 2. MAXIMUM EMISSION RATES

F

" R Tar————
Process NOZ |  CO
o m i i i T IR
IFluidized Bed Dryer 96E-02 | 5EO04 | 14E-01 | 7.2E-02
! 8.42E-01 | 64E+00 | 3.9E+00 | 1.4E+00
2.9E-01 [1.98E+00 | 14E+00 | 4.4E-01
52E-04 | 4.E-06 | 7A4E-03 | 5.7E-09
7.5E08 | 6E-04 | 80E-02 | 8.2E-02
3.0E-03 | 2E04 | 3.2E-02 | 3.3E-02
3.0E-03 | 2E04 | 3.9E-02 | 3.3E-02
7.7E-03 | BED4 | 1.01E-01 | 8.56-02
7.76-03 | 6.E04 | 1.01E-01 | B.5E-02
T4E-02 | 1.E-03 | 1.89E-01 | 1.6E-01
19E-03 | 1E-04 | 26E-02 | 2.1E-02

TABLE 3. MAXIMUM ANNUAL EMISSION RATES
{tons per wr)

PM-10 | 802z | NOZ | CO_ |
3.3E+00 | 2.E-02 | 4.8E+00 | 2.5E+00 |
32BE+01] 22E+02 | 1.4E+02 | 4.BE+D1
STE¥00 | 2,56+01 | 1.8E+01 | 5.6E+00
1.8602 | TED3 | 26E-01 | 2.06-01
26E-01 | 2E02 | 2.6E+00 | 2.9E+00
1.0E-01 | 8E-03 | 1.1E+00 | 1.1E+00
T0E-01 | 8E03 | 1.1E+00 | 1.1E+00
1.8E-01 | 1.5E-02 | 2.4E+00 | 2.0E+00
1.8E-01 | 1.56-02 | 2.4E+00 | 2.06+00
gsm Heater - East 34E-01 | 27E-02 ] 4.5E+00 | 3 85-!»00

[Space Heater - Misc. 45E-02 | 3.56-03 | 6.3E-01 | 5.06-01

TOTAL ANNUAL EMISSIONS A4.40E+01 24BE+02 1.73E+02 T0E+01 118E01  5.E-03

Notes: Emissions from Boller #3 based on 3,185 hours of operation per year.
Emissions from all space heaters based on 6,048 hours of operation
for each unit per year.



TOXIC AIR POLLUTANY CALCULATIONS

TABLE 1. BOILER #4 - NON-CARCINOGENS

FUEL OIL
Pollutant Emission Factor | Emissions | Emissions
I {1b/1,000 gal) (ib/hr) {tonslyr)
timony 5.25E-03 341E-03 | 1.49E-02
Fé:rsum 2.57E-03 1.67E-08 | 7.32E-03
] 8.45E-04 540E-04 | 241E-03
6.02E-03 351E-08 | 1.71E02
1.76E03 T14E:08 | S01E-03
Ethylbenzene 8.36E-05 4.13E-06 | 1.81E-04
3.73E-02 24ZE-02 | 1.06E-09
0.00E+00 0.00E+00_| ™ 0.00E+00
3.00E-03 195E-03 | 8.54E-03
. 4 4.ED4 2.E03
oybdenum 7.87E-04 512E-04_ | 2.24E-03
phihalene 1.13E-03 7.356-04 | 3.22E03
Pentane 0.00E+00 0.00E+00 | 0.00E+00
Phosphorous 9.46E-03 6.15E-03 | 2 6OE0D
Selenium 15 21E03 | 92E03
cluene 6.20E-03 4.03E-08 | 1.77E-02
Xylens 1.09E-04 7.08E-05 | 3.30E-04
e 2.81E02 189E-02 | 8.28E-02
TABLE 2. BOILER #4 - CARCINOGENS
FUEL OIL
[~ Emission Factor |
{ib/1,000 gal)
1.326-03
2.14E-04
4
3.98E-04
2.48E-04
Formaidehyde 3.30E-02
icko X
Benzo(ajpyrene 0.00E+00
JBenz(ajanthracens 4.01E-08
[Benzo(b)fuoranthene 7A40E-07
[Benzo()fiuoranthens 7.40E-07
IChrysene 2.38E-08
o{a,h)enthracene 1.67E-06 E 1.37E07
ndenc(1,2,3-cd)pyrene 214E-06 1.39E-06 | 6.09E-06 | 1.75E-07
Sl PARs —— —— — |~ —{i7E05 — "] 7.58E-06 | 33308 | 0.57E07

Notes: * Emission factor units in pounds per 1,000,000 MMBTY,

Emiasion estirmates reprassnt meodmasn smissions based on buming #2, #4, #5, or ¥#6 fuet

of, snd based on AP42 Tables 1.3-8, 1.3-10, and 1.3-11,
Emissions based on boliar operating with maximum fael usage of 650 galvhour.
Emissions based on 8,780 hours of operation.




TABLE 3. BOILER ¥4 - NON-CARCINOGENS
NATURAL GAS

Pollutant Emission Factor | Emissions | Emissions
(1b/4,000,000 scf) | (ib/r) (tonsiyr)
ntimony 0.0E+00 0.0E+00 | 0.0E+00
{Barium 44E-03 8.0E-D4 2.6E-03
§Chromium 1.4E-03 1.9E-04 8.4E-04
§Cobalt 8.4E-05 1.1E-05 5.0E-05
pper 8.5E-04 1.2E-04 5.1E-04
Ethylbenzene 0.0E+00 0.0E+00 | 0.0E+00
Fluoride 0.0E+00 0.0E+00 | "0.0E+00
Hexane 1.8E+0C 2.5E-01 1.1E400
Manganese 3.8E-04 52E05 23E-04
Mercury 2.6E-04 3.5E-05 1.6E-04
Molybdenum 1.1E-03 1.5E-04 6.6E-04
Naphthalene 6.1E-04 8.3E-05 3.6E-04
Pentane 2.6E+00 3.5E-01 1.6E+400 -
Phosphorous 0.0E+00 0.0E+00 0.0E+00
elenium 2.4E-08 3.3E-06 1.4E-05
Folum 3.4E-D3 4.6E-04 2.0E-03
Xylens 0.0E+00 0.CE+00 0.CE+00
| Enc 2.9E-02 4.0E-03 17602 |
TABLE 4. BOILER #4 - CARCINOGENS
NATURAL GAS '
Pollutant Emission Factor | Emissions | Emissions
) (1b/1,000,000 scf) | (ib/hr) to
2.0E-04 2.7E-06 1.2E-04
Benzene 2.1E-03 2.9E-04 1.3E-03
Berylium 1.2E-05 16E-06 7.2E-06
[Cadmium 1.1E-03 1.5E-04 6.6E-04
Chromium Vi 0.0E+00 0.0E+00 0.0E+00
ormaldehyde 7.5E-02 1.0E-02 4.5E-02
Nickel | 21603 _ | 2.0E-04 1.3E-03 '
o{a)pyrene 2E-08 T6E-07 | 712E-07 | 2.1E-08
(a)anthracene 1.8E-06 2.5E07 1.1E06 | 3.1E-08
Benzo(bifucranthene 1.8E-06 28607 | 1.1E-06 | 31E-08
{Benzo(k)fluoranthene 1.8E-06 25607 1 11E-06 | 3.1E08
{Chiysene 1.8E-08 " 2.5E-07 TiE-08 | S1E-08
§Dibenzo(a, hanthracene 1.2E-06 16E07 | 72E-07 | 21E-08
ndeno(1,2.3-cdpyrene _ | — 1.8E-06 2.5E07 11E-08 T "31ED08
otal PAHs 1 11E05 | | T6.8E-06

Notes: Emissions based on boer operating at mmdenum rute of 140 MMETUM.
Assurned 1,027 BTLsc heat content of naturs! gas.
Emiasions based o 8,760 hours of aperation,



TOXIC AIR POLLUTANT CALCULATIONS

TABLE 1. BOILER #3 - NON-CARCINOGENS

FUEL OIL
Poilutant Emission Factor | Emissions | Emissions
{Ibi1,000 gal) {ib/hr} {tonelyy)
ntimony 5.25E.03 1.05E-03 1.67E-03
2.57E-03 5.14E-04 8.19E-04
o hromium 8.45E-04 1.68E.04 2.59§~04
6.02€-03 1.20E-03 | 1.92E03
1.76E-03 352604 | 561E-04
thylbenzene 6.36E-05 1.27E-05 2,03§~05
] 3.73E-02 746E-03 | 1.19E-02
0.00E+00 0.00E+00 | 0.00E+00
Manganese 3.00E-03 6.00E-G4 | G.56E-04
4" 2.E-04 3.E-04
Moybdenum _ 7.87E-04 157E-04 | 2.51E-04
Naphthalene 1.13E-03 2.26E-04 | 3.60E-04
Pentane 0.00E+00 0.00E+00 | ©G.00E+00
{Phosphorous 9.46E.03 1.88E-03 3.01E-03
elenium 15* 1.7E__—04 2.7_§-O4
vivens 6.20§~03 1 .24!_5-03 1.97E-03
Xyiena 1.08E-D4 2,18E.05 3.47E-05
inc 2.91E-02 E82E-03 | 9.27E-03
L T A A
TABLE 2. BOWLER #3 - CARCINOGENS
FLUEL OIL
: l Pollutant Emission Facior | Emissions
(1b/4,000 gai) {Ib/hr)
nic 1.32E-03 2,64E-04
Benzene 2.14E04 4.28E-05
Berylium 4* 2.E-04
dmium 3.98E-04 7.96E-05
hromium VI 2.48E-04 4 96E-05
ormaidehyde 3.30E-02 6.60E-03
Nickal ol wajggr_gz_. o _1 B9E.02
Benzo{a)pyrens 0.00E+00 0.00E¥00 | 0.00E+00 | 0.0OE+00
(a)anthracene 4.01E-06 8.02E-07 | 128E06 | 101E-07
7.40E-07 148E07 | 7.36E-07 | 1.86E-08
7.40E-07 1.48E-07 2.36E-07 1.86E-08
2.3BE-06 4.76E-07 7.58E.07 6.00E-08
1.67E-06 3.34E-07 4. 21E-08
| _2.14E-06 4.28E-07
TATE-05 | 2.34E-086 |

Notes: * Emnission factor units in pounds per 1,000,000 MMET3),

Emission sstimates reprosent maximum emissions busad on buming #2, #4, #5, or #5 fuel

oil, and based on AP-47 Tables 1.3-8, 1.3-10, and 1.3-14,
Emissions bassd on bolier operating with madimunm fust usage of 200 gaihour,
Emixsions based on 3,185 hours of oparation.




TABLE 3. BOILER #3 « NON.CARCINOGENS

NATURAL GAS

Pollutant Emission Factor | Emissions

] . {ib/1,000,000 scf) {ib/hr)

timony 0.0E+00 0.0E+00
F;a:ium 4.4E03 1.8E-04
¥Chromium 1.4E-03 5.9E-05
fCobalt - 8.4E-05 3.5E-06
§Copper 8.5E-04 3.6E-05
[Ethylbenzene 0.0E+00 0.0E+00
Fluoride 0.0E+00 0.0E+00
Hexane 1.8E+00 7.5E-02
IManganese 3.8E-04 1.6E-05
Mercury 2.6E-04 1.1E-05
Molybdenum 1.1E-03 4.6E-05
Naphthaiense 6.1E-04 2.6E-05
|Pentane 2.6E+00 1.1E-01
iPhosphorous 0.0E+00 0.0E+00
Selenium 2.4E-05 1.0E-06
E?olueus 3.4E-03 1.AE-04

Xylene 0.CE+00 0.CE+00
Enc 2.96-02 1.2E-03

" L .

TABLE

4. BOILER #3 - CARCINOGENS -

— NATURAL GAS
Pollutant Emission Factor | Emissions
I (1/1,000,000 scf) | (Ib/mr) | (tonsiyr)
nic 2.0E-04 8.4E-08 1.3E-05 E
Femz;ene 2.1E-03 B.BE-05 | 1.4E-04 1.1E-05
Beryllium 1.2E-05 5.06-07 | B.OEO7 | 6.3E-08
[Cadmium 1.1E-03 46E-05 | 7.3E-05 | 5.BE-06
hromium Vi 0.0E+00 0.0E+00 | 0.0E+00
Formaldehyde 7.5£-02 3.16-03 5.0E-03
Nickel 1 21E03 | B.8EDE 1.4E04 .
enzo(a)pyrone 1.2E-08 TOE-08 | "EOE-08 [ 6.3E-09
§Benz(a)anthracene 1.8E-06 75608 | 1.2E-07 | O.6E-08
[Benzo{b)fivoranthens 1.8E-00 7HEDB | 12E07 | 9.5E-00
{Benzo(k)fuoranthens 1.8E-08 7.5E-08 1.2E-07 9.5E-08
fchysene 1.8E-06 75E0B | 12E-07 | GBE-00
IDiberzo(a,hianthracene 1.2E-068 5.0E-08 8.0E-08 6.3E.09
ndeno{1,.2,3-cajpyrene 1.8E-06 7.5E-08 3
otal PAHE . 11E05  48E07

Notes: Mnmmmmmmammdammum.

Assumed 1,027 BTU/sc! hest content of natural gas.
Emissions hased on 3,185 hours of operstion,



TOXIC AIR POLLUTANTS CALCULATIONS

TABLE 1. FLUID BED DRYER - NON-CARCINOGENS

NATURAL GAS
N e ———— B il Aol ————————
Pollutant Emission Factor | Emissions | Emissions
{Ib/1,000,000 scf) :
0.0E+00 | 0.0+ E
iBarium 4 4E03 3.0E-05 1.3E-04
iChromium 1.4E-03 9.5E-06 4.2E-05
[fCobatt 8.4E-05 5.7E-07 2.5E-06
8.5E-04 5.8E-06 2.5E-05
0.0E+00 0.0E+00 0.0E+00
0.0E+00 0.0E+00 0.0E+00
1.8E+00 1.2E02 5.4E-02
3.8E-04 2.6E-06 1.1E-05
2.6E-04 1.8E-06 7.8E-08
1.1E-03 7.5E-06 3.3E-05
6.1E-D4 4.2E-06 1.8E-06
2.6E+00 1.8E-02 7.8E-02
0.0E+00 0.0E+00 0.0E+00
2.4E-05 1.6E-07 7.2E-07
3.4E-03 __2.3E05 1.0E-04
0.0E+00 0.0E+00 0.0E+00
2.9E-02 " 2.0ED4 8.7E-04

TABLE 2. FLUID BED DRYER - CARCINOGENS
NATURALGAS

T W
Emission Factor
(1b/1,000,00

Notes: Emissions based on two Maxon bumers operating st maximum rate of 3.5 MMBTU/My.
Assumed 1,027 BTU/scf haat content of natural gas,
Emissions based on 8,760 hours of operstion.



TOXIC AIR POLLUTANT CALCULATIONS

TABLE 1. DRYERS A, B, & C - NON-CARCINOGENS

_ NATURAL GAS
o IR e
Poihutant Emission Factor | Emissions | Emissions | Emissions Dryer A
' {1h/1,000,000 scf) Dryer A Deyer B Deyer & Eminsions
- S o) el (D0 | (gramaianc) | (Sramsivec) LG
0.06+00 0.0E+00 0.0E+00 | 0.0E+00 0.0E+00
4 4E-03 J4E-05 1.4E-05 1.4E-05 4.36-06
1.4E-03 1.1E-05 4.4E-06 4.4E-08 1.4E-06
8.AE.08 88607 | 288407 2.8E-07 8.2E08
- 8.5E-04 6.8£-08 2.0E-08 2.8E-08 8.36.07
0.0E+00 0.0E400 0.0E+00 0.0E+00 0.0£+00 0.0£+00 0.0E+00
0.0E+00 0.06+00 GOE+00 | O.0E+00 0.0E+00 0.0E+00 0.0E+00
1,8E+00 1.4E-02 5.6E-03 .6E-03 1.8E-03 7.1E-04 7.56-04
3.8E.04 3.0E-08 1,.2E.08 1,.2E-06 3.7E07 1.5E-07 1.8E.07
2.86-04 2.0E-08 8.1E-07 8.1EQ7 2.6E-07 1.0E-07 4,0E-07
1.1E-03 8.6E-08 3.4E-08 - 34E-08 1,4E-08 43E-0T 4.3E-07
6.4E-06 4.5E.08 1. HE-06 1.5E-08 6.0£-07 2A4E-0T 2.4E-07
2.8E+00 2.0E02 8.1E.03 8.1E-03 2.6E-03 1.0E-03 1.0E-03
0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 C.0E+00 0.0E+00
24E-08 1.9E-07 7.56-08 7.5E-08 2.4E-08 9.4E-09 9.4E-08
3.4E-03 2.6E-05 1.1E.08 1.1E.08 3.5E-08 1.3£-08 1.3E-08
0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
2.06-02 2.3E-04 8,0E-08 9.0E-08 2.8E-08 19E.08 | 1.1E.08
TABLE 2. DRYERS A, B, & C - CARCINOGENS
NATURAL GAS
Poliutant Emiasion Factor | Emisslons | Emissions | Emissions Dryer A Dryer b DryerC
' {1bV1,000.000 scf) Drysr A - Dryer 8 PDrysr € | Emissions | Emissions | Emiasions
- by (i) {ibohn) {gramaisec) | {gramsisec) | (gramsisec)
2.0E-04 1.8E-08 8.26-07 8.26-07 2.06-07 7.8E-08 7.9E-08
{Benzene 2.1E-03 1.8E-06 6.56-08 8.5£-08 2.1E-08 8.26-07 82607 |
lBerytium 1.26-05 8.3E-08 3.7E08 3.7E.08 1.2E-08 4.TE-O8 - 4.7E-08
ICadmium 11E03 8.6E.-08 3.4E-08 3.4E-08 1.1E08 4 307 4.3E-07 I
Jchromiom VI 0.0E+00 0.06+00 0.0E+00 0.0E+00 0.0E+00 008400 | 0.08+00 |
[Formaidetyde 758402 58504 2.3E-04 2,3E.04 7.4E-08 2.06-08 29608 |
e 2B | 1eE0s | eseee | esecs | aiee ] ezeer | s2eor f°
T i B T
|Benz(a)antivacene 1.8E.08 1.4E-08 5.8E00 5.65-08 1.86-09 7AE-10 7.46-40
[Benzofb)hucranthene 1.86-08 $.4E-08 5.8E-00 5.86-00 1.8E-00 7.3E-10 71E.10
mmma 1.06-08 1.4E-08 5.8E-00 5.6E-08 1.8E-08 7.5E-10 7AE-10
1.8E-06 1.4E.08  5.8E-09 56600 1.8E-08 7.4E-10 1TAE10
JiDibanzois hjanthracene 1.2E-08 9.3E-09 3.7E-08 3.7E-00 1.2E.00 4.7E-10 4.TE-10
Indeno(1 23-cdpyrene | 18608 | 14E08 5.6£-00 £.8E-00 1.8E-09 7.4E-40 7.1E-10 .
onl PAHS. CITE08 (T BBE08 | 36E08 | 36E08 | 1AE-08 | 46600 |  ASEDS

Notes:  Emissions based on Dryer A operating st 8 MMBTLifly, Dryer B opersting st 3.2 MMRTUM, and
Drysr C operating st 3.2 MMETUMY,
Assumed 1,027 BTU/McE heat content of natursl gas,
Emissions based on 8,760 hours of operstion for sach dryer.




TOXIC AIR POLLUTANT CALCULATIONS

TABLE 1. SECONDARY DRYER - NON.CARCINOGENS

" Pollutant Emission Factor | Emissions
(1b/1,000,000 scf) (Ib/hr)
0.0E+00 0.0E+00
4.4E.03 2.4E-06
1.4E-03 7.5E-07
8.4E-05 4.5E-08
§.5E-04 4.6E.07
C.0E+00 0.0E+00
0.0E+00 0.0E+00
1.8E+00 9.6E-04
3.8E-04 2.0E-07
2 BE-D4 1. 4E07
TAE-G3 5.8E-07
6.1E-04 3.3E-07
2.6E+00 14E.03
0.0E+00 0.0E+00
2.4E-05 1.3E08
3.4E-03 1.8E-06
0.0E+00 0.0E+00
2.9E-02 1.6E.05
TABLE 2. SECONDARY DRYER - CARCINOGENS
NATURAL GAS

Emission Factor
{Ibi4,000,000 scf}

T64E-10° | 28E09 | BAE-1
S.6E-10 2E 1.2E-10
9.6E-10 2E _1.2E-10
9.6E-10 2E 1.2E-10
9.6E-10 2E 1.26-10
iDibenzo(a h)anthracene ' 8.4E-10 8E 8.1E-11
[indenc(?,2,3cd)pyrene 8. 6§-—10 ) 1.2E-10
[oarpads [ TEE X{Z I AL

Notes: Emissions based on dryer operating st # maximum rate of 0.55 MMBT UM,
Assumnd 1,027 BYU/sct hest content of natural ges.
Emissions based on 8,760 hours.



TOXIC AIR POLLUTANT CALCULATIONS

TABLE 1. SPACE HEATERS N, E, & § - NON-CARCINOGENS

NATURAL GA% -
Poliutant Emisslon Factor | Emissions | Emissions | Emissions | Emisslons
it 000,000 et | SHSouth $H North SH Esst $H South
(inmn) {ibMn (tbrhn) {gramalsec)
D.0E+00 0,05+00 0.0E+00 006400 0.0E+00
44E0S 3.5E.08 3.5E-06 .8E-08 4,5E-08 4,5E-08 8.3E-08
1.4E-03 1.1E.08 1.1E-05 21605 1.4E-08 1.4E08 28508
8.A4E-05 6.7E-07 8.7E-07 1,306 8.5E-08 8.5E-08 1.6E-07
858504 6.8£.08 6.85-08 1.36-05 8.8E-07 8.8E-07 1.8E-08
0.06+00 0.0E+00 0.0E400 0.08+00 0.0E+00 0.0E+00 .0E+00
0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
1.8E+00 1.4E-02 1.4E-02 2.7E-02 1.86-03 1.8E-08 9.4E-03
3.8E-04 3,1E.08 3,1E-08 5.7£.08 3.86-07 3.8E-07 7.26-07
2.8E-04 2.4E-08 2.1E-08 3.0E.-08 28607 2.8£.07 sot0r |
1,1E.03 8.8E-06 $.56.06 1.8E05- 1.1E-08 1,1E-08 21808 |
8.1E-04 4.5E-08 4.9E-08 .1E-00 €287 8.2E-07 1.2E-08
2.8E+00 2,4E-02 2.1E.02 3.9E-02 2.8E03 28E-08 4.0E-03 l
9.0£+00 2.0E+00 0.0E+00 G.0E+00 0,0E+00 0.0 +00 s.0e+00 |
2AE-05 1.6E-07 1.0E-07 38601 24E08 2 AE-0B 45608 §
3AE-03 2. TE08 2.7E-08 £ 1E-08 3.4E-08 3.4E08 s4c00 |
0.0E+00 0.0E+00 0.0E400 0.0E+00 0.0E400 0.0E+00 0.0E+00
2.9E.02 2.36-04 2.9E.04 4.3E-04 2.9E-05 2,96-06 . 5.5E-08 I
- - t e 00000
TABLE 2. SPACE HEATERS N, E, & 8§ - CARCINOGENS
NATURAL GAS
Poliutemt Emission Factor | Emissions | Emlsslons | Emissions | Emissions | Emissions | Emissions
{bH,000,000 sct} | SH South SH North 84 East SH South SHNoth |  SHEmt
- i) {ibihn) {tbthr} {gramaiant) _w)_ {grameisec)
Harsenic 2.0E.04 1.8E-06 1.8E-08 3.0L-08 2.08-07 2.0E-07 3.6E-07
{Benzane 2.1E-08 1.7E-08 1.7E.05 3.1E-08 2.1E-08 2.16-08 4.0E-06
[Berylium 1.2E.06 §.8E-08 8,8E-08 1.8£.07 1.2E.08 1.2E-08 2.3E-08
ECadmiom 1.4E-03 8.8E.08 8.8E.08 1.8E-08 1.1E.08 1.1E-08 2.1E-08
fchwomivm v 0.0E+00 0.0E+00 0.0E+00 0.06+00 0.0E+00 0.06:+00 o.0e+00 |
ormaidiettyde 15602 8.05-04 6.0E-04 1.4E-03 1.8E-05 7.8E-08
2.4E08 1.76-05 1.76.05 3.1E.06 2,1E.08 2.1£.08
wrzoingyrees 1 12608 | SOE0 | 9EE08 | 18E08 1 42E00 | 42600
T p— 1.5E-08 1.4£.08 1.4E-08 2.7E-08 1.8E-09 1.8E-09
Bsnzotiuomnthens 1.9E-08 1.4E-08 1.4E-08 2.7E08 18500 1.8E-08
ABenzo(kiucaantons 1,8E-08 1.4E-08 1.4E.08 2.7£.08 1.86-09 1,8E00
[Chrysene 1.8E-08 1.4E.08 1.4E.08 2.7E08 1.8E-08 4.8£.00
[iDibenzols, Mjenthwmcene 1.2E-08 #.6E-00 9.6E.09 1.8E.08 1.2608 1.26-00
g I S = Y= S I T
otm PAHS 1.1E-08 | _e2€08 9.2E-08 1.7 1.26-08

Notes: Emissions besed on north and south spece hesters opersting ot §.25 MMBTUM, and

oast 3pece heater operating ot 15.4 MMBTuty,

Assurned 1,037 ST Uc! hest content of natural gas.,
Emissions based on 8,048 hours of operation for sach spece hester,




TOXIC AIR POLLUTANT CALCULATIONS

TABLE 1. MISC. SPACE HEATERS - NON-CARCINOGENS

Emission Factor
(111,000,000 scf)
0.0E+00
4.4E-03
1.4E-03
8.4E-05
E 8.5E-04
Ethylbenzene 0.0E+00
i __D.0E+00
__1.8E+00

3.8E-04
2.6E-04
1.1E-03
8.1E-04
2.6E+00
0.0E+00
2.4E05
3.4E-03
0.0E+00
2.9E-02

TABLE 2. MISC. SPACE HEATERS - CARCINOGENS
NATURAL GAS '

{1bi1,000,000 s
2.0E
3 1E-03
1.2E-05
1.1E-03
0.0E+00
7.5E-02
2.4E-03

TR D T T S TR T i

przO(a)pyrens 1.2E06
[Benz(ajanthracene __1.BE06
LBenzolbfluoranthene 1.8E-06
iBenzo{kMiucranihene 1.8E-06
[Chrysene 1.8E-06
iDibenzo(a,h)anthracene 4.2E-08

rdenofi23<dpyrene | __18E0E_ T3

Notes: Emissions based on heaters operating st an aggregate maxinurm mate of 2 MMBTUMy,
Assumexd 1,027 BYLi/sc! heat content of natural gas,
Emissions based on 6,048 hours of operstion for sach space heater,



SUMMARY OF TOXIC AIR POLLUTANT EMISSIONS

TABLE 1. NON-CARCINOGENS

I\hx Hourly Emissions
{Ibihr)

Tt 4,5E-03 : N
Bariurm 2.45-03 33602 N 7.3€.03
chromium 7.9E-04 3.3E-02 N 2.4E.03

it 5.9E-03 3.3E-03 Y 1.5E.02
t;q 1.5E-03 6.7€-02 N A.7E-03
[Ethyibenzene 5.4E-05 2,.9E+01 N 1.6E.04
[Fluoride 3.47E.02 1.67E-01 N 9.6E-02
Hexane 9.8E02 1.2E+01 N 3.0E.01
Menganase 2.57E-03 3.33E.0¢ N 7.8E-03
IMercury 6.E.04 3.E.03 N 1.8E-03
{Molybdenurn 7.20E-04 8.57E-01 N 2.2E.03
iNaphihaiene 9.94E-04 3.33E+00 N 3.0E-03
[Pontane 1.41E.01 1.48E+02 N 4.3E-01
Phosphorous 8.E.03 T.EO8 Y 2.4E.02
[Seienium 2,303 1.36.02 N 6.9E-03
Toluene 8.5E-03 2.5E+01 N 1.6E-02
fo-Xylene §.3E-05 2.8E+01 N 2.8E.04

N

Mu Houﬂ’y Emissions

TABLE 2. CARCINOGENS

Y

N

¥

Y

Y

Y

__ _TaE0z LTELE Y
mw”“”””” T " "esEo8 1 20E08 1 N1 20807
HBenz{s)anthracene 3,5£-06 NA NA 1,1E.05
IBenzo(d{iucranthane 7.3E-07 NA NA 2.2E-08
[Benzo(xifucranthene 7.3E-07 NA NA 2.2E-06
Khiysene 2.1£-06 NA . NA 8.4E-06
ano{s h)anthracene 1.5E-06 NA NA 4.5E.08
e et SE08 NA NA §.8E-06

-ﬂimwwz.owzﬁwﬁﬂw“vmmﬂluﬂwmw

1. 1E.08
T —




APPENDIX D

IDAHO SUPREME POTATOES, INC.
FIRTH FACILITY

TANKS 4.0 OUTPUT



idaho Supreme 10000 gl diessi : Horizortal Tank
ahe Supreme Firth, idaho
TANKS 4.0
Emissions Report - Summary Format
Tank identification and Physical Characteristics

identification
Usar identification; idaho Suprame 16000 gel diesel
Chy: Firth
State: idsho
Company: idahvo Supreme
Type of Tank: Hortzontsl Tank
Doscription:
Tank Bimensions
Shedl Length () 2740
Diameter () a.00
Vohume (gations) 10,000.00
UIMOVers; o.00
Net 10.000.00
is Tark Hasted N
18 Tank Lindergrourd {yin) N
Paint Characteristics
Sheii Color/Shade: White\Vhite
Sheilt Condition: Good
Braather Vent Settings .
Vacuum Settings {peig) 0.0 .
Praseure Settings (peig): 003

Melscrologicst Data used in Emissions Calcuigtions: Pocstelo, daho {Avg Atmospheric Pressure « 12.53 psis)

Page ¥
SS201 8:49:57 AN



idaho Supreme 40000 gal diesel
idaho Suprame

TANKS 4.0

Emissions Report - Summary Format
individual Tank Emission Totals

Working Loss | Brasthing Loss | Totsl Emissions

0.13 ' 148 162]

2R 8:40:57 AM

Horizontsl Tank
Firth, kisho

Page 3



Idsho Supreme 18,000 gal Tank

Vertical Fixed Roof Tark
idaho Supreme Fitth, idsho
TANKS 4.0
Emissions Report - Summary Format
Liquid Contents of Storage Tank

Lyl
Tompahiss (g ) Yow  VegerProomese i) i b Mess WL Besiiorvasor Presse
Wishure/Ceampormnt L ooy W, g ¥} Ay n, M, Visicpt Fracd. Froa, Weght  Galeuimions
mmumz A “n a8 49 4437 Q.0 0.0 Donss 130,000

ROD  Opdon 5 Awi2.101, B=N0T7

' Page 2
STINOT 2:44:30 PV



idaho Supreme 20,000 gal Tank
dsho Suprema

bt (:
Radius () (Dome Roof):

Breather Vent Settings
Vacuum Settings (psig):
Pressurn Saftings (psig):

WMMMMMMM{A&WWMW&!}

- BI2BNL AT AN

Emissions Report - Summary Format
Tank identification and Physical Characteristics

Kiaho Supreme 20,000 gal Tank
Fieth -

idaho
idsho Suprerme
Vartical Fived Roof Tank

312
10.50
0.00
20.00
20,000.00

0.00
0.00

0.3
0.03

TANKS 4.0

Vertical Fiad RoofI

Tank

Firth, Ideho

Page 1



ideho Suprema 20,000 ga Tank
idaho Suprames

TANKS 4.0
Emissions Report - Summary Format
Individua! Tank Emission Totals

Q28701 B:AT:04 AM

he s T
%ﬁ%%mm%

Vertical Fiesd Roof Tank
Firth, idaho

Page 3



kisho Supmme 30,000 Tank

Verticet Fixed Roof Tank
idsho Supreme Firth, idaho
TANKS 4.0
Emissions Report - Summary Format
Liquid Contents of Storage Tank

(174
’ M$n rx Vager Prowwares {peie) ' W “.?..‘*‘ m Mol Basin for Vapor Presecre
MosaComponnt Mot L M, M {degF) v M Mex | Weight Fract Frat  Weipe  Celosstiow
Dintibe fant ol no. 3 A

“an 4159 k4% a5 20044 .00 40054 1300000 OB Onption 5: A=12, 101, By

Page 2
ST 40:36:40 AW



APPENDIX E

IDAHO SUPREME POTATOES, INC.
FIRTH FACILITY

MODELING MEMORANDUM



MEMORANDUM

-TO:
FROM:

Michae! Stambulis, State Office of Technical Services:
Yayi Dong, State Office of Technical Services  (\_{

SUBJECT: Modeling Review for the Tier [l Operating Permit Agpplication, Idaho Supreme Potatoes,

DATE:

Ine., Firth, ldaho

January 19, 2002

1 SUMMARY.

JBR Environmental Consultants Inc., on behalf of idaho Supreme Potatoes, Inc. (ISUP),

submitted a Tier li operating permit {Tier I} application for its facility in Firth, Idaho. The Tier i
application addresses all poliutants on a facility-wide basis. The criteria poliutants of concem for
this faciiity are particulate matter with an aerodynamic diameter iess than or equal to a nominal 10
micrometers (FM,,), oxides of nitrogen {(NQ,), sulfur dioxide {SO,), carbon monoxide (CO), and
lead (Pb). it is aiso required {0 analyze the impact of toxic air poilutants (TAPS). There are no
ambient air quality standards for TAPs for use in Tier I permitting actions. Procedures required {o
demonstrate compliznce with IDAPA 58.01.01.161 have not been finalized, Mowever, under.
IDAPA 58.01.01.161, the Department of Environmental Quality (DEQ) will ensure that any TAP

- “shall not be emitted in such quantities or concentrations as {o aione, or in combination with other

contaminants, injure or unreasonably affect human or animal iife or vegetation.” The Tier i}
permitting process requires those emissions, on a facility-wide basis, that exceed the screening
emissions level presented in IDAPA 58.01.01.585 and 586 be modeled. The analysis
demonstrated compliance with all reguistory requirements and the quaniities of TAPs emissions
were determined to not unreasonably affect human or animal iife or vegetation,

2. . DISCUSSION:

21

Process Description

idaho Supreme Potaloes, Inc. Firth facility is located at the comer of Highway 91 and 800 North,

Goshen Highway, less than one mile northeast of Firth. Air Quality Control Region 81 surrounding
Firth (Bingham County) is attainment for all criteria poliutants. The Universal Transverse Mercator
{UTM) coordinates of this facility are UTM North 4,795,800 meters and UTM East 404,800 meters,

in Zone 12.

The main criteria poliutants reieased from this facility are PM,,, NO, and SO,. Other criteria
poilutants emitted from this faciiity are CO and volatile organic compounds (VOCs). All pollutants
are emitted from either the processing of potatoes or the combustion of fuel from boilers, dryers,
or space heaters. Emission factors for PM,,, NO,, SO,, CO, and Pb are based on EPA's
Compilation of Air Poliution Factors, 5* Edition, Version 7, November 1989, Ambient impacts of
VOCs were not modeled in this evaluation because there are no ambient air quality standards for
VOCs, See Tabie 1 for poliutant emission rates used in this evaluation,



Table 1. Emissions Rates of Criteria Pollutants

PMy ' (pis)! SO,  (p/s) CO' (gis) NO, gis) Lead (gls)

Source
Fiukilzed Bed Dryer 408 £.001 0.07 0.14
No. 4 Bigelow Boiler 0.94 6.43 $.43 385 1. 24504
No. 3 Cleaver Brooks 0.29 1.58 0.45 1.4 IBEDS
Secondary Dryer (istvent)  0.0003 00000 00028  0.0037
Secondary Dryer (2nd vent} 0.0003 0.0000 o008 0.003Y
Secondary Dryer (istvent]  471ED2
Seconcary Deyer {2nd vent} 4. 71E.02
$ilo Storags A B.OGE.03
Slo Storage B B8.06E-03
Silo Storage C 8.06E-03
Slic Storsge D 8.08E-03
Sio Sterage £ 8.06E-03
Siio Storage F 8.08E.03
Silo Storage G 8.06E-03
Sho Storage H 8.06E-03
Sike Storage | £.06E.03
Slio Stormge J 8.068-03 _
Finker No. 4 471602
Fisker No. 3 4. 71602
Fiaker No. 2 4 TED2
Fisker No. 1 4.TE-02
Fiaker No. 8 474502
Flaker NG. 7 4. T1E02
Flaker No. & 4. T1E-02
Fiaker No. & 4 T1E02
Fiaker No. 10 4. 7T1EL2
Figker No. & 4. T1E-02
Flgker No. 12 4, HE-02
Flgiwr No. 44 4 TE-Q2
Dryer Stage A 4.71E-02
Dryer Stage B 4. MEO2
Dryer Stage © AT1E-D2
Dryer Stage A 0.007 0.001 0.081 8.0687
fryer Stage B 4.003 0.000 4,033 0.63%
Dryer Stage C 0.003 ©.000 6.033 0.030
Space Heater South 7.69E.03 S.07E-04 850E02 10BN
Space Heuter North 7.68E-03 6.07E.04 BS0E02 LOEN
Spuce Heater East 144602 11303 1.5 1.89E01

Sultur dioxide
Carbon monoxide

Nitrogen dioxides

AN

Farticulate matier with an aerodynamic diameter jess than or aqual to » nomina! 10 micrometers
Grams per second



DEQ also requires TAPs to be evaluated. For non-carcinogenic TAPs, compliance under IDAPA
58.01,01.161 is demonstrated by meeting the limits in IDAPA 58.01.01.585, acceptable ambient
concentrations (AAC). For carcinogenic TAPS, the cumulative risk calculated using the Unit Risk
Factor {URF, IDAPA 58.01.01. 588) and modeled concentrations must be less than 1.0E-05. JBR
has identified arsenic, cadmium, hexavaient chromium {Cr+8), formaldehyde (HCOH), nickel,
beryllium, and polyaromatic hydrocarbons {(PAHs) as the carcinogenic toxics that exceed the
screening emissions level (EL). Cobalt, fiuoride, and phosphorus are identified as carcinogenic

. foxics that exceed the EL. The emission rates are listed in Tabie 2.

Table 2, Emission Rates of TAPS
' Chromium
Sourne Arsenic Cadmium HCOH?  Nickel +§* PAH Beryllium Cobak Fluoride Phosphorous
(/8)' 2L L . L) ) LI L) D) L) )
Fividized Bed Dryer 4, 72E-07 S45E07 6.44E-05 1.80E-06 0.00E+D0 §.78E-09 1.03E-08 7.21E-08 _
No, 4 Bigelow Boller  9.17E-05 330808 2.30E.03 588803 2.03E08 9.4TE-07 3468E05 4.93E.04 267E.03 7.75E.04
No. 3 Cleaver Brooks 2.82E-05 1.028.08 7.08E.04 1.81E.03 8.26E06 2.4E-07 1.0TEQS 1.52E.04 B48E-04 2.38E-D4
Secondary Dryer (1st
vent) TAZEDS JAB2E.08 267E06 TATEDS 0.00E+00 4.08E-10 4.27E-10 2.99EL08
Secondary Diyer (2nd
veant) TA2E.08 3.92E08 ZG67E-D6 TATE-DE Q.00E+00 4.06E-10 4.27E-10 2.99E.06
Dryer Stagie A ZO0VEQT 1.14E-08 7.76E08 217E-06 0.00E+00 1.18E.08 1.24E.08 S.70E08
ms:ﬁma S.28E-08 4.55E-07 3.41E-05 S60E-07 0.00E+0C 4.725.08 4.97E-08 3.4BE.08
Dryer Stage C 8.28E.08 4 5SE-07 3.11E-05 8.68E-07 0.00E+D0 4.72E-09 4.97E-09 3.48E-08

Space Heater South  2.14E07
Space Heater North  2.14E.07
Space Hester East 38807

1.17E-08
1.17E-06
2.19E.06

8.01E-08 2.24E.08
S.01E05 2.24E-08
1.49E-D4 4.10E-0B

0.00E+00
0.00E+00
0.00E+00

1.22E.08 1.28E.08 8.9TE-08
1.22E.08 1.28E.08 8.97E.08
2.27E-08 2.09E.08 1.68E-07

Misc. Space Heatsrs  2.14E-G7 11TE06 8.01£.08 2.24E-08 0.00E+Q0 1,22E-08 1.268E-08 8.97E.08
1. Grams per second _
2. E ,
3, it is conservative to assume that al chromium smissions were of the form chromium {(+8), the most toxlc form of
chromiom. -

2.2 Applicable Alr Quality impact Limits

The facility is located in Firth, ldaho, which is attainment for all criteria pollutants. if the increment(s)
of any criteria poliutant (CO, 8O, PM,,, NO,, and Pb} is higher than the significant contributions, the
appropriate background concentration is added o those ambient concentration increments to
determine compliance to the National Ambient Air Quality Standards (NAAQS). The NAAQS are
listed in Table 3. The impact of carcinogenic TAPs is evaluated by calcuiating the cumulative risk of
TAPs according to the DEQ modeling guidance (to be published). According to the DEQ’s modeling
guidance, the cumulative risk cannot exceed 1.0E-05,



Table 3. Applicable regulatory fimits’

Regulatory Limit
_Pollutant _ Averaging Period {ps
NG;* Annuai 100
80,4 3-hour 1,300
24-hour 375
Annual 80
cot 1-hour 40,000 (NAY
8-hour 10,000 {(NAY
M, 24-hour 150
Annual 50
1. TOAPA 58.01.01.577
2 Micrograms per cubic meter
3 Nitrogen dioxide
4, Sultur dioxiie
5. Carbon monoxide
6. Particuiate matier with an aerodynamic dismeter less than or squat 10 & nominel 10 micrometers
7. Since Ada County is & non-altainment ares for CO (any time avernging period), the NAAQS are not spplicabie.

»
b .

Background Concentrations

Tabie 4 is the background for regulated air poliutants. There are no background concentrations
available for TAPSs.

Table 4, Backgmund concentrations

24

Background
Pollutant Averaging Concentration
Period (ugim®
NC,* Annuai 40
80;% 3-hour . 18.3
24-hour 120
Annusd 374
co* thour 11,450
8hour 5,130
PM,,5 24-hour 86
Annual 2.7
T Micrograms per cubic: meter
& Nitrogen dioxide
3 Sulur dioxide
4, Carbon monoxide .
5. Particulste matter with an asrodynamic digmedter leas than or egual 10 a nominsl 10 micrometers

Modeling Impact Assessment

1SC-3 was used for this analysis. Surface meteorclogical data of 1987 through 1891 from
Pocatello Airport {Station 24156) were used. The upper air data used are from station 24127
{ldaho Falis, idaho}. Environmental Protection Agency (EPA} default parameters for tural area
were used. Receplors were set up according to DEQ modeling guidance. Ail regulated air
poliutants and the TAPs that exceeded respective ELs were modeled. The concentrations of NO,
were obtained by muitiplying modei results of NO, by 0.75 as described in Section 16.7.2 of the
application. All SO, is considered as SO,. The analyses presented in the application demonstrate
compiiance with the requirements for Tier il sources as required by IDAPA 58.01.01.403. The
impact of carcinogenic TAPs was evaluated using cumulative risk.

Curnuiative Risk = sum of Risk



where Risk = modeled concentration {pa/m®) x Unit Risk Factor (URF risk/{ug/m®).

The URF is listed in IDAPAS8.01.01.586. The calculated cumulative risk is less than 1.0E-05.
Although TAP Tier |l permitting requirements for dernonstrating compliance with iDAPA
58.01.01.161 have not been finalized, DEQ currently considers a risk incrementofone in a
hundred thousand to be a protective standard for facility-wide Tier | permitting and IDAPA
58.01.01.161. Since the acceptable ambient concentrations listed in 1DAPA §8.01.01.586 are
based on an excess risk of one in a million, a cumulative risk for the modeled TAP ambient
concentrations was estimated. The cumulative risk estimate for the modeled TAP concentrations
is between one in 2 hundred thousand and one in a million and therefore does not require further
analysis at this ime, The impact of non-carcinogenic TAPS concentrations were compared to
ACC. All modeled maximum concentrations are below ACC. The results are summarized in Table
5 through Table 7. _

Table 5§, Modeled concentrations of criteria poliutants

Polutant Averaging Result Location Background Resuk + NAAGS?
{MET? dats Year) Pariod (ug/im®y {UTME, Urvy' {ughn®) Background {ugim®)
(pg/m®)
NO, * (1885) Annual 1183 - 260,65 40 52 100
PM, ¢ (1081) 24-Hour 50.4% 15, 225 86 138 50
PM,, (1588) Annusi 8.50 4% 270 - 327 42 50
50,4 (1959) 3-Hour 424.93 2056276 545 are 1,300
50, (1966) 24-Mour 121,22 280, 65 d4 265 385
50, {1989) Annust 1185 260, 50 A5 35 80
CO* {1988) 1-Hour 282.3 190, -7% 11,450 11732 40,000
GO (1589} 8-Hour 81.E 240,25 5,130 5212 10,000
Ltead’ Z4-Hour 0.0023 280,65 C.15 0.15 1.5(quarterly)*

1, Mwmm per cubi meter

2, Nationsi Amijent Alr Quabty Standard

3, Nirogan dicxide

4, Particulate matter with an aerodynarnic diameter less than or squat to a nominst 10 micromaters

5. Sulfur dicxide . .

6. Carbor monoxide .

7. Normalized Universst Transverss Mercaior coordinates | East and

8. 2é-hour average is used {0 compare to the quarterly stancand to evaluate the impact.

8. Meteorviogical



Table 6. Modeled carcinogenic TAPs' concentrations

Polhtant Result Location
(MEY data eary  PvoragimgPeiod  oee  gome utany URD Risk
Argenic 260
(1589) Annual Q.00018 50 4.3E03 T.74E07
Cadmium 3058 )
(1989) Annual 0.00013 200 1.8E-08 2.345-07
Chromium +6 (1989)  Annual 0.00003 @0 12602  3.60E-07
HCOH 305
(1989) Annuat 0.00858 200 1.3E08 1.11E-G7
Nicket 260
{1989) Annual 0.00649 50 24E.-04 1.56E-06
Beryiium 260
(1089) Annual 0.00008 50 2.4E04 1 A4ED8
PAH 260
(1968) Annuail 000144 50 33803 6.756-08.
Cumuiative Risk* 7.80E.08
1. Toxic alr potiutants
2. Micrograms per cubic meter
3. Universatl Transverse Mercalor coordinates, Fast and North, in melers
4, Unit Risk Factor, from US Environmental Protection Agency, IDAPA 58.01.01.588
5. Risk = concentration x URF _
&, Cumulative Kisk = sum of Risk, 1.0E-05 not {0 be exceeded
7. Metaorological
Table 7. Modeled non-carcinogenic TAPs' concentrations
Potltant Result t.ocation ACCt
(MET® date Year)  /ver@ingPedod o op (UTME, UTMN (/my .Compilance
Cobait 280
(1989} 2_4-hour 8.2E.03 65 2.50E-00 Y
Fluoride 260
(1589) 24-hour 52E02 50 1.25E+02 Y
260
(1889) 24hour 1.4E-02 65 R.0E-00 Y
1. Toxic alr poliutants
2. Micrograms per cubic meler
3 Normalized Universal Tranaverse Mercator coordinates, East and North, in meters
4, Agceptable smblent concentrations, IDAPA 58.01.01.585
5. Meteorclogical ’
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APPENDIX F

IDAHO SUPREME POTATOES, INC.
FIRTH FACILITY

COMBUSTION EVALUATION



Equipment Fuel dscfm | PMEmissions | FuelUsage | PM Emissions | PM Emissions | Standard | Compliance

_ ) at3% 02 m.eoe gal alih orh ridsc o
No. 4 Boller #2Dlesel | 156712 | : {amﬂ' {2.14:? &a msn (‘qa.g;;ﬂ (Y:'N ,
[No. 4 Bofler #4 Residual | 16805 a 5 650 5525 0.038 0.050 Y
iNo. 4 Boller #5 Residual | 171033 115 650 7.475 0,051 0,050 N
No_ 4 Bofier ¥#6 Residual | 172621 9.32 650 6.056 0.04% 0.050 Y
No. 4 Boller Natural Gas | 244245 78 0.135 1.028 0.005 0.015 Y
No. 4 Boiler Propane 38239 0.6 1050 0.63 8046 0.050 Y
No. 3 Botler #2 Diesel | 49143 33 200 0.65 0.018

Bof ] 314.2 } . 0.050
{No. 3 Boiler #4 Residual | ~ 54707 85 200 1.7 0.038 0.050 :
No. 3 Bofter #5 Residual | 52625 118 200 23 0.051 0.050 N
No. 3 Boller #6 Rosidual | 5317.6 9.33 200 1.864 0.041 0.050 Y
{bla. 3 Baiter Naturai Gas | 77255 7.8 0.0427 0.32452 0,005 0.615 Y
No. 3 Boiler Propane | 11654 6.8 320 0.192 0.018 0.050 Y
Space Heater Eas! | Natural Gas | 2713.8 78 0.015 0114 0.005 0.018 Y
{Space Heater East | Propane 287.7 06 79 0.0474 0.019 0.050 Y
Space Heater Norih_| Natural Gas | 1452.7 78 0.00803° 8.061028 0.005 0075 v
Space Healer North | Propane 153 08 2 0.0252 0.018 0.050 Y
Space Heater South | Natural Gas | 1452.7 76 0.00803 0.061028 0.005 0.618 Y
Space Heater South | Propane 153 08 42 0.0252 0.010 0,050 Y
Misc Space Hesters | Natural Ges | — 363.7 76 0.00201 0.015276 0.005 6015 Y
Misc Space Heslers | Propane 40.1 08 11 0.0086 0019 0.650 4
Emm Bed Dryer | Nalurai Gas | 1233.1 7.6 0.00682 0.051832 0,005 0.015 Y
Fluidized Bed Dryer | Propane | 2B4.1 06 78 0.0468 0.018 0.050 Y
l’g‘xyer Stage A Natural Gas | 14865 7.8 0.00822 0.062472 0.005 0.615 Y
Dryer Stage A Propane 164.6 0.8 452 0.02712 0.019 0.050 Y

Stage B Natural Gas | 504.4 78 0.00328 0.025004 0.005 0.015 Y
Dryer Stage 8 Propane | 65.6 0.6 18 0.07108 0.019 0.050 Y
Dryer Stage C Natural Gas || 504.4 78 0.00320 ~0.025004 _ .005 0.015 Y
Oryer Stags C Propane 85.6 0.8 8 0.0108 0.019 . 0.050 Yy
Secondary Dryer | Natural Gas | 102.4 78 0.000565 0.004284 0.008 0.015 Y
Secontiaq Dryer Provane 113 0.6 3.1 0.90198 0.018 C.050 Y




Combustion Evaluation - #4 Boiler, #2 Distillate

Volums of flus gas {acim}
Volums of fiue ges {sdctm)

ISP
Fuel Data (% by weight}
s
N2
E
H2
H20
02

Combustion Alr Required

!02 ib.mole I ]NZ h.mole
8 0.73 2.78
N2 0.00 0
C 336.93 1267.51
M2 147.81 5556.28
02 .29

484.98  1825.54
stioc. comb sir = 2462.2609 b.mole/hr
stoic. dry comb air = 2163.1876

Volume of flus ges [dacfm@7%02}
Volums of fhie gas {decim@15%02)
Volums of flue gas {dscim@8%02)
Volume of fiue gas {decim@3%02)
Volums of fiue gas (dectm@10%02)

Fus! bumned (ib/he}

Excess air {9)

Stk temp {F)

Stk press (atm}
Huse Products

jib.mole | ib/hr

502 0.73 46.76
N2 1862.38 52146.65
€02 336.93 14826.01%
H20{comb) 287.43 £363.70
02 2.70 310.38
H20{fuyel) 1.30 23.42
dry 2208.74
wat 2608.47

ih.mole/hr
28194.5
13984.1
20534 .4
47813.5
22113.9
18971.2
26134.7




Combustion Evaluation - #4 Boiler, #4 Residual

18P
Fusl Data {9% by welght}
s
iNZ
C
H2
H20
a2
Combustion Alr Required
]02 Ib.mole l ' [NZ Ih.mole
& 0.78 ' 2.98
N2 0.00 ¢
C 360.04 13564.44
H2 148.31 557.93
oz Q0,77
508.37 191E6.32
[stioc. comb air = 2577.2572 ib.mole/lyr
stoic. dry comb air = 2276.1401
Velume of Hus gas {acfm)
Volume of Tius gas {sdcim)
Volums of flus gos {dscfm@7%02}
Volume of flue gas {dectm@15%02)
Volume of flue gas [dscim@8%02)
Volume of fiue gas {dactm@A%02)
Volume of flue gas (dscfm@10%02)

Fuel bumed {Ih/hr)
Excexs sir (%)
Stk temp {F)

Stk press {atm}

Fiue Products
|Ib.moie { tb/hr
S02 0.78 50.13
N2 1954.50 54726.87
co2 360.04 15841.83
H20{comb} 288.84 £379.20
02 10.17 326.36
H20({fuel) 1.40 25,11
dry 2326.49
wet 2628.73
ib.mole/Mr
29812.8
14716.6
21608.5
50415.1
23268.5
16805.0
274992




Combustion Evaluation - #4 Boiler, #5 Residual

ISP
Fuel Data {9% by waight) Fue! burmad (bt}
Excess air {%)
] Stk temp (F}
N2 Stk press (stm)
C
H2
H20
02
Combustion Alr Required Flue Products
102 Ib.mole_| IN2 Ib.mole fib.mole { binr
s 0.80 3.02 $02 0.80 51.48
N2 .00 0 N2 1988.61 55681.21
C 367.37 _ 1382.02 CcGz 367.37 16164.34
M2 149.74 : 563.32 H2C{comb) 301.73 5431.16
o2 -1.13 02 10.34 330.78
' H20fuel) 1.43 25,79
516.79 1948.36
dry 2367.13
stioc, comb air = 2620.9874 h.mole/hr wet 2670.29
stoic, dry comb git = 2316.63398 ib.mole/hr :
Vokime of fiue gas {acfm) 30013.8
Volume of flue ges {sdcim) 14980.1
Volume of flus gas {decim@®7%02) 21989.9
Volume of flus gas (dseim@16%02}) 51309.8
Volums of flue gas {decim@B%02) 23681.5
Volums of flue gas {dscim®3%02} 17103.3
Volurne of flue gas {dsctm@ 10902} 27887.2




Combustion Evaluation - #4 Boiler, #6 Residual

Isp
iFuel Deta {% by welght]
$
iNZ
c
H2
H20
02

. Combustion Alr Hequired

|O2 th.mols I ]NZ ib.moile |
s 0.83 3.13
NZ 0.00 0
C 380.86 1432.78
M2 139.07 §23.18
02 -1.83

518,23 1869.07

stiog. comb air =
stoic. dry comb air =

Volume of flus gas {acfm}
Volumnae of flue gas {sdcfm)

2624.2307 ib.molefflyr .
2340.7596 b.mole/hr

Volume of flus gas (decim@7%02}
Volume of flue gas {dscim@15%02)
Volume of fius gas {descim@®8%02)
Volume of flus gas (dsctm@3%02)
Volums of flus gas {dsctm@10%02)

Fuel burned {lb/hn)

Excess alr {9%:}
Stk temp (F}

Stk press (atrm)

Flus Products
jlb.mole { b/hr

502 0.83 63.28

N2 2000.00 66000.1C

co2 380.86 16787.78
H20{comb} 280.23 5044.,22

02 10.38 332.3

H20(fuel) 1.48 26.69

dry 2392.08

weot 2673.80

30052.7

15138.0

22219.9

51846.4

23929.1

17282.1

28279.9




Combustion Evaluation ~ #4 Boiler, Natural Gas

ISP
Fuel Data (% by weight} Fusl burnad {ib/he)
Excess sir (%)
$ Stk temp {F}
N2 Stk press {stm}
c
H2
H20
02
Combustion Alr Required Fius Products
|02 tb.mote | IN2 ib.mole {th.mole | Ib/or
s 0.00 (.00 802 0.00 0.60
NZ : 0.00 O N2 2867.80 83080.13
C 400.60 1807.02 CO2 400.80 17626.36
M2 372.31 1400.69 H2Ccomb) 750.20  13503.63
02 -2.46 : 02 15.41 493.09
H20i{fuel} ©.00 0.00
770.48. 20807.6C
. dry 3383.51
stioc. comb air = 4060.1532 Ib.mole/hr wat 4133,71
Istoic. dry comb air = 3308.2036 Ib.mole/hr
Volums of flue gas (aefm) 46461.8.
Volume of flus gas (sdefm) 21412.2
Volume of flus gas (dactm@7%02) 31403.5
Volums of flue gss {dscfm@15%02) 73274.7
Volume of flue gas (dectm@B%02) 33819.1
Volume of flue gas (dsctm@3%02) 24424.9
Volums of flue gas {decim@10%02) 38968.0




Combustion Evaluation - #4 Boiler, Propane

stoic. dry comb air =

Volume of flus gas {acim)

Volume of flue gas {sdcfm)

Volume of flue gas {dscim@7%02)
Volume of flus gas (decfm@16%02)
Volums of flus gas {dacfm@B8%02)
Volumes of flue gas {decim@3%02)
Volums of flue gas (dactm@®10%02)

ISP
iFuel Data (% by weight}
s
N2
c
H2
H20
o2

Combustion Air Required

!02 ib.moie I |N2 ih.mole :
8 .60 0.00
N2 0.00 0
c 71.561 268.01
M2 A47.16 177.41%
02 0.06

118.67 446.42

stioc. comb sir 612.98314 lb.mole/hr

E17.82814 |b.mole/br

Fuel burned {h/hn

Excess air {%}

Stk tesnyp {F)

Stk pross {atm}
Flue Products

lib.mole | ib/hr

$02 0.00 0.00 .
N2 4585.38 12749.,72
CoO2 71.61 3146.42
H20{comb) 85.03 1710.48
02 2.37 75.986
M20{tuel) Q.00 0.00
dry 529.23
wet  624.25

7018.,5
3349.2
4816.5
11471.8
5284.7
3823.9
6257.3




ISP

Fusl Dats {% by welght} Fuei burned {ib/hr}
. Excess alr (%)

] Stk tomp (F)
N2 Stk press [atm)
¢
H2
H20
o2

Combustion Air Required Fhie Products :

|02 ib.moie | {N2 Ib.mole ' 1ib.mole } ibihr
s 0.22 0.85 s02 .22 14.38
N2 0.00 4 N2 ' £573.04 160456.12
C 103.67 390,00 Co2 103.67 4561.54
H2 45.42 170.88 H20{comb) 81.62 1647.29
02 «0.09 02 2.98 85.50

_ H2C(fuel)  0.40 7.2%
149.22 ' 861.70 ' s
. dry 679,92

stioc, comb air = 767.61874 ib.molefhr wet 771.84
stoic. dry comb air = £65.69926¢ Ib.mole/hr

Volume of flus gas {actm) 9588.5

Vohims of fius gas {sdcfm} : 4302.8

Volume of flue gas {dacim@7%02) - 6318.3

Voiums of flus gas {dscim@15%02} 14742.6

Volume of flus gas {dscfm@a%02) 6804.3

Volume of fiue ges {dscim@3%02) 49142

Voiums of flus gas {dscim@10%02) 8041.4




Combustion Evaluation - #3 Boiler, #4 Residual

stoic. dry comb gir =

Vohime of flus gas {acfm)
Voiume of five gas {sdcfm)

700.24384 |b.mole/hr

Volume of flus ges (dsefm@7%02)
Vohimse of flue gas {dscim@®15%032)
Volume of flue gas (dscim@8%02)
Volume of flue gas {dscim@3%02)
Volume of flus gas {dectm@109%:02)

ISP
[Fuel Dats {% by weight) Fusl burnad {ib/hr}
Excoss elr (%)
s Stk temp {F}
N2 Stk press {stm}
C
H2
H20
02
Combustion Alr Required flue Products
(02 Ib.mole | IN2 Ib.mole [Ib.moie { ibfhr
8 0.24 .91 802 0.24 15.43
N2 0.00 0 N2 §01.38 16838.59
c 110.78 416,786 coz 110.78 4874.36
M2 45.63 171.87 H20{comb} 91.86 1655,12
02 .24 : G2 3.13 100.11
H20({fuel}] 0.43 173
166.42 £89.32
dry 715.63
stiog. comb air = 792.99431 Ib.mole/hr wat 807.91

10036.6
4528.2
6648.1
15512.2
7169.5
6170.7
8461.2




ISP
Fuel Data {% by welght}
s
N2
c
H2
H20
02

Combustion Alr Required

[02 1b.mole [ ‘NZ {h.mole
s 0.28 0.93
N2 0.00 ¢
c 113.04 426,23
H2 46.07 173.33
0z -0,36

169,01 599,49

Fuel burned (bl

Excess air (9%}

Stk temp {F)

Stk press {atm}

stioc. comb air =
stoic. dry comb air =

Volums of flue gas (actm)
Volums of flue gas {sdcfm)

806.44883 b.mole/hr

712.77276

Volume of fiue gas (dectm@®7%02)
Volume of flue gas {dscim@15%02)
Volume of fiue gas (dscim@B%02)
Volums of flue gas {dscim@39%02)
Volume of flue gas {dscim®10%02)

Ib.molefhr

Flue Products

Tib.moie | ibih
$02 0.25 16.84
N2 611.88 17132.61
co2 113.04  4973.60
H2O0lcomb) 92.84 167111
02 3,18 101.77
H20(fuell  0.44 7.94
dry 728.34
wet 821.62
10206.9
4609.2
6766.1
15787.5
7286.5
5262.5
8611.4




Combustion Evaluation - #3 Boiler, #6 Residual

stoic. dry comb sir = 720.23372 b.molefhr
Volume of flus gas {acfm)

Vaolume of flus gas [sdefm) _

Volume of flus gas {dactim@79%02)

Volume of fius gas {dacim@15%02)

Volume of flus gas {dscim@B%02}

Vohane of flue gas {dacim@3%02)

Volume of fhze gas (dscim@®10%032)

1Sy

Fuel Data {% by welpht) Fuei burned {ib/hr}
Excess alr (%}
s Stk temp (F}
‘IN2 Stk press {atm)

c
H2
H20
02

Combustion Alr Reguired Flus Products

102 ib.mole | N2 1b.mole_} tib.mole | Ib/hr
8 0.26 : .86 802 .26 16.39
N2 0,00 0 N2 6156.39 17230.80
C 117.19 440.88 o2 117.19 5166.24
K2 42.79 160.98 H20{comb} 86,23 16552.07
02 -6.47 02 3.20 102.28

. H20Huel} 0.46 821
168.76 602.79 -
dry 736.02

stioc. comb air = 807.45589 b.mole/fr wat 822.71

10220.4
46567.9
6836.9
16982.7
7362.8
§5317.6
8701.6




i8¢

Fuel Deta {% by weight}

]
N2
c
H2
H20
02

Combustion Alr Required

[(}2 Ib.mole ] 1«2 Ib.maole

s 0.00 .00
N2 .00 0
C 126,71 476.67
M2 117.76 443.00
02 0.78

243.69 819.67

stioc. comb sir =
stoic. dry comb air =

Volume of flus gas (scfm)
Voiums of fius gas {sdetm)

1284.2177 b.mole/hr

Fuel burned {Ib/hr}

10486.3777 tb.mole/hy

Volums of flue gas {dectm@ 79602}
Volume of flus gas (dsctm@ 16%02)
Volums of flue gas {dsctfm@B8%02)
Volume of flue gas {dscim@3%0
Volume of flus gas {dectm@ 109%02}

Excass alr (9%}
- 8tk temp (F}
Stk press (atm}
Flue Products
~ [b.mole | o/
§02 .00 C.c0
N2 938.62 26281.23
Co2 126.71 55756.18
HZO(comb) 237.29 4271.17
02 4.87 165.86
H2Q{tuel} Q.00 0.00
dry 1070.20
wet 1307.48
16242.7
6772.6
9932.8
23176.6
10696.9
717266
12641.8




Volums of flue
Volums of flus

ISP

Fuel Dats {% by welght}
5
N2
[ 4
H2
H20
02

Combustion Alr Hequired

102 th.mole ' ]N2 lh.mole
s 0.00 0.00
N2 .00 0
C 21.79 81.98
H2 14.37 54.07
Oz 0.600

36.17 136.06 .
stioe, comb air == 186.80477 ih.mole/hr
stoic. dry comb air = 167.84477

Volume of fiue gas {acfm]}

Volume of flus ges {sdcim}

Volums of flus gas {dsctm@7%02)
Voiume of flus gas (decfm@16%02}
Volurme of flus gas {decim@8%02)

pos (dactm@3%02)
gus (dacim@10%02)

Fusl burned {1bd/hr}
Excess alr (%)
Stk temp (F)

Stk prass (stm}

Flus Products

Jib.mole | thihr
802 0.00 0.00
N2 . 138.77 38886.63
co2 21.78 958.91
H20{comb} 28.96 521.28
02 0.72 23.18
H20fkel)  0.00 0,00
dry 161.29
wat 190.28

lb.molafhr

2363.4
1020.7
1488.4
3498.2
1613.6
1165.4
1807.0




isp

Fuol Data {% by weight) Fusl burned {lb/hr}
Excess alr {9%)

3 Stk temp {F)
N2 Stk press {stm}
(v
H2
H20
02

Combustion Air Required Flue Products :

{02 ib.mole | [N2 Ib.mole | {ib.mole { Ib/he
8 0.00 0.00 $02 0.00 .00
N2 0.00 0 : : N2 34.28 868.26
¢ 5.38 20,24 cO2 5.38 236.73
H2 3.56 13.35 H20{comb} 7.15 128.69
02 .00 ' Q2 018 8.71

H20{fuel} 0.00 0.00
8.83 33.69 '
. dry 39.82

stioc, comb air = 48.117426 h.mole/hr " fwet 46.97
stoic. dry comb gir = 38.967928 lb.mole/hr

Volums of flus ges {acfm} 440.6

Volume of flus gas {sdcfm) 252.0

Volume of flue gas {dscim@7%02) - 369.9

Volume of flue gas {dsctm@16%02) 863.1

Volume of flue gas {dscfm@8%02) 398.4

Vuolume of flue gas (dsctm@3%02) 287.7

Volume of flus gas {dscfm@109%02) 470.8




sy

[Fuel Data {% by weight] ) ' Fuel burnad {tb/hr)
Excess alr {9}
s Stk temp (F}
N2 Stk press {atm)

C
H2
H20
02

Combustion Alr Required Flus Products

|02 lb.mole | IN2 ib.mole Jib,mole I ib/hr
£ Q.00 .00 502 Q.00 0.00
N2 0.00 (2] N2 329.72 9232.24
C 44.51 167.45 Co2 44.651 1958.48
H2 41.37 165.62 H20(comb} 83,36 - 1600.40
0z 0,27 02 1.71 54.79

H20iuel} Q.00 0.00
85.61 323.07
dry 375.88

stioc. comb air = ' 451.12813 b.moleftir wet 459,30
stoic. dry cemb air = 367.87817 b.molaftw

Volume of flue gas {actm) ' 4308.4

Volums of fiue gas (sdefm) 2379.1

Volume of flus gas {dscim@7%02) - 3489.3

Volume of fiue gas (dscim@15%02) 8141.6

Voiume of flue ges (dscim@B%02) 3767.7

Volume of flue gas {dscim@3%02) 2713.9

Volume of flue ges (dse!m@109%02) 4440.9




Combustion Evaluation - Space Heater South & North, Natural Gas

ISP

Fue! Dats {% by welght) Fusl burned flbi)
Excoss alr {%)

s $1k temp {F)
N2 Stk press latm}
c
H2
H20
o2

Cembustion Alr Required Flus Producis

102 Ib.mole | INZ Ib.mole | [ib,mole 1 ib/hr
3 9.00 0,00 $02 0.00 0.00
N2 0.00 ) N2 176.60 4841.92
c - 23.83 89.63 co2 23.83 1048.36
M2 2214 83.30 H20{comb) 44.62 803,186
02 -0.15 02 0.92 29.33

H20ifusll 0.00 0.00
A45.82 172.93 '
dry 20%.24

stio¢. comb air = 241.48438 ib.mole/hr wey 246.80
stoic. dry comb air = 186.76082 ib.mole/hr

Volume of flus ges (actm) 23086.3

Volumne of flue gas {sdcfm) 1273.6

Volums of fius gus (decim@79%02) 1867.8

Volums of fus gas {dactm@15%02) 43568.1

Volume of fiue gas {dscimPB%02} 2N1.4

Volume of flue gas {dscim@3%02) 1452.7

Vohime of flus gas {dscfm@10%02) 2377.2




Combustion Evaluation - Space Heater South & North, Propane

ISP

Fusl Data {% by weight] Fuel burned {th/fhr}
© Excess air {%)

s Stk temp {F}
N2 Stk pross {atm}
c
H2
H20
02

Combustion Air Required Fiue Products

102 b.mole | |N2 tb.mole [ib.mole | ibfhr
s ¢.00 0.00 $02 0.50 0.00
NZ 0.00 3 N2 18.21 608.99
c 2,86 10.76 coz 2.86 126.86
H2 1.88 710 HZO{comb) 3.80 68.42
02 6.00 02 0.09 3.04

H20(fuell  C.00 0.00

4.78 17.86

‘ dry 2147
stioc, comb air = 24.B18125 ib.mole/lwr wet - 24.97
stoic. dry comb git = 20.7171256 Ib.mole/hr

Velume of fius gas {acim) 234.2

Volumas of fiue gas (adofm) 134.0

Volkime of flue gas {dectm@7%02) 196.7

Valume of flus gas (dectm@ 159%02) 458.9

Volums of flue gas {dscim@B8%02) 211.8

Volums of flue gas {dscim@39%02} 153.0

Voiume of flue gas {dactm@10%02) 250.3




ISp
Fust Data {% by weight}
§
N2
¢
H2
H20
02
Combustion Alr Required
!02 ih.nole [ ]nz ib.mole
8 0.00 .00
N2 0.00 ' 0
c 5.97 22.44
H2 554 20.86
02 -0.04
11.47 43.30
stioc, comb air = 60.465671 ib.molefhr
stolc. dry comb air = ) 49.267281

Volume of flue gas (sctm}

Volume of flue gas {sdoim)

Volume of fiue gas {dscfm@79% 02}
Vohine of flus gas {dsctmi®15%02)
Volume of flue gas {dscim@B8%02}
Voiums of fius gas {dscfm@3%02)
Volume of flue ges (dsctm@®10%02)

Combustion Evaluation - Misc Space Heatérs, Natural Gas

Fuel burmnad {ib/hr)

Excess sir {%)

Stk temp (F)

Stk press (atm)
Fius Products

Hib.mole | ib/hr

$02 0.00 0.00
N2 4419 1237.42
co2 5.97 262.50
HZO{comb} 11,17 20110
02 - 0,23 7.34
H20ifuel) 000 0.00
dry 50.39
wet £1.66

Ib.mele/hr
577.5
318.9
467.7
1091.2
503.8
363.7
§95.2




Combustion Evaluation - Misc Space Heaters, Propane

ISP
iFusl Date (% by weight} Fusl burned {ih/hr}
Excess air (%)
S Stk temp {F}
iNZ Stk press {ntm)
C
H2
H20
02
Combustion Air Requlred Fiue Products
102 1b.mole | IN2 Ib.mole [ib.mole | ib/hr
] 0.00 0.00 $02 .00 0.00
N2 0.00 0 N2 4,77 133.67
C .75 2.82 coz 0.75 - 32.86
HZ 0.49 1.86 H20({comb) 1.00 17.92
0z 0.00 o2 0.02 0.80
' - H20{fuel} G.00 0.00
1.24 4.68 ' .
) dry 6.64
stioc. comb sir = - 6.4214138 ib.mole/iyr wat 6.54
stoic. dry comb air = " B.4259138 b.mole/hr
Voturme of flue gas {acfm} 61.3
Vohune of flus gas {sdofm) 35.1
Volume of flue gas {dsctm@79%02) 51.6
Vohune of Bue gas {dscim@®15%02) 120.2
Vokine of flue ges {decim@8%02) 55.8
Volume of flue gas (dsctm@3%02) ' 40.1
Volumas of flue gas {dectm@&10%02) 65.6




Combustion Evaluation - Fluidized Bed Dryer, Natural Gas

ISP ’ . ' .
[Fuel Data {% by weight) Fuel burnaed {Ib/hr}

Excess oir (%)

s Stk temp {F}
IN2 Stk press {atm}
C
H2
H20
02

Combustion Alr Required Fius Products

[62 ib.mole ] INZ ib.mole libumole | ib/hr
s 0.00 0.00 502 ¢.00 .00
N2 0.00 4 N2 149.82 4194.83
C 20.22 78.08 co2 20.22 889.87
H2 18.80 : 70.71 H20i{comb} 37.87 681.73
o2 0,12 o2 - 0.78 24.89

HZ0Huel} 0.00 0.00
38.90 146.79 .
dry 170.82

stioc. comb air = 204.87799 ib.molefhr wet 208.69
stoic. dry comb air = 167.0166 h.mole/hr

Volume of tlue gas {actm} 1983.6

Volkume of flue gas isdefm) i081.0

Volume of flue gas (dscfm@7%02) 1585.4

Volume of flus gas {decim@15%02) 36998.3

Volume of fiue gas {dacfm@8%02) 1707.4

Volume of flue gas {decfm@3%02) 1233.1

Volume of flus gas (dscfm@10%02) 2017.8




Combustion Evaluation - Fluidized Bed Dryer, Propane

sy

Fusl Datz {% by weight}

T, RItignd

s
iNZ
C
H2
[H20
{4}
Combustion: Alr Reguired .
IOZ ib.mole [ |N2 ib.mole
S 0.00 Q.00
N2 0.00 0
C 53 18,98
H2 3.60 : 13.18
02 0.00 .
8.82 33.16
stioc. comb eir = 45.633662 Ib.mole/hr
stoic, dry comb air = 38.474662

Volume of flus gos (acfm}

Volume of fius gaas {sdctm)

Volume of flue gas (dscfm@7%02)
Volume of flus gas (decfm@15%02}
Volums of flue gas {dscim@®8%02)
Volums of flue gus (dsstm@3%02)
Volume of flue gas (dscim@10%02}

Fuel bumed {tb/hr}
Excoss air %)
Stk temp {F)

Stk prass {stm}

Flue Products

jlb.mole I ibthe
8Q2 Q.00 0.00
N2 33.83 947.12
Co2 . B.31 233.73
H20{comb} 7.06 127.08
02 0.18 6.64
H20{fuell 0,00 0.00
dry 39.31
woet A46.37

lo.mole/hr

440.8
248.8
365.2
852.2
393.3
284.1
464.8




1sp

[Fust Data {9% by waelght) Fusl bumaed {lb/hr)
Excess alr {%)

] Stk temp {F}
in2 Stk press {atm}
[+
H2
[H20
02

Combustion Alr Required Flus Products

|02 Ib.mole | {N2 fb.mole Jb.mole | tbfhy
s .00 0.00 s02 0.00 0.00
N2 0.00 0 N2 180.60 65066.76
C 24.38 91.72 coz 24.38 1072.72
H2 22.66 86.24 H20{comb} 45.66 821.81
02 -C.16 02 0.94 30.01%

H20{uell 0.00 0.00
46.89 176.95
dry 206,82

stioc. comb air = 247.0959 .mole/hr wet 251,67
stoic. dry comb air = 201.33317 b.mole/hr

Volume of flus gas incfm} 2528.9

Volume of flus gax {sdotm) 1303.1

Voiume of flue gas (decin@7%02} 1911.2

Volume of flue gas {decfm@15%02} 4458.4

Volume of flus gas (dactm®89%:02) 2068.2

Volume of flue ges {dscim@3%02) 14886.5

Volums of flus gas (decim@109%:02) 2432.4




stoic. dry comb air =

Volume of fiue gas {actm)
Volume of flus gas {sdotm)

isp
Fuel Data {% by weight)
Is
N2
[
H2
H20
02
Combustion Alr Required .
|02 Ib.mole | IN2Z ib.mole
s 0.00 0.00
N2 0.00 Q
C 3.08 11.68
H2 2.03 7.64
02 .00
£.11 18.22
stiog. comb air = 26.386173 b.mole/ty

Fusel burned {Ib/hn)

22.295573 Ib.mole/ht

Volusme of flue gas {dactm@7%032)
Volume of flue gas (dscim@16%02)
Volume of flus gas (decim@@8%02)
Volume of flue gas {dsctm@3%02)
Voiume of flus gas (dectm@10%02)

Excess sir {%)

Stk temp {F}

Stk press (atm)
Flue Products

jib.mole T

802 0.00 0.00
N2 18.60 548.84
cO2 3.08 138.46
H2O0{comb) 4.09 73.83
02 0.10 3.27
H20{tuell  0.00 .00
dry 22.78
wat 26.87
270.2
144.2
211.6
493.8
2271.9
164.6
269.4




ISP
. IFusl Data {% by weight} Fuel burmned {lbihr)
Excess alr {%]}
-y Stk temp {F}
N2 Stk press {atm)
C
H2
420
02
Combustion Alr Required Flus Products
102 ib.mole | iNZ Ib.mole {ib.mole | ibihr
s 0.00 0.00 sS02 0.00 G.00
N2 0.00 4 N2 12 2021.93
¥ 9.76 36.67 CO2 a9.76 428,92
H2 8.06 34.08 HZ20lcomb) 18.26 328.60
02 -3.086 o2 0.37 12.00
H20{fusl}  0.00 0.00
18.78 70,78
dry 82.34
stioc. comb air = 98.800628 lb.mole/hr wet 100.59
stoic. dry comlbs air = 80.502445 |b.mole/hr
Volume of flus gas {sctm} 1011.8
Volume of flue gas {sdofm} 521.0
Volume of flue gas {dsc!m@7%02) . 764.2
Volune of flue gas [dectm@ 15%02) 1783.1
Volums of flus gas [dectm@B8%02) 823.0
Volume of flus gas (dscim@3%02} 594.4
Volums of flus ges {dscim@ 10%02) 972.6




Combustion Evaluation - Dryers B & C, Propane

stoic, dry comb air =

Yolums of flue

ISP
Fusi Date (9% by weight}
8
N2
¢
K2
iH20
02
Combustion Air Required
;oz Ib.mola ] {Nz ib.mole
8 0.00 0.00 :
N2 0.00 O
C 1.23 4.61%
H2 - .81 3.04
o2 Q.00
2.03 7.68
stioe, comb air = 10.507 768 Ibh.mole/hr

8.8787681 |b.mole/hr

Volurne of flus gas {scfm}

gss {sdcim)

Volurne of flus gas {dectm@79%02}
Volkums of flus gas {dsctm@16%02)
Volums of flus gas {dscim@®8%02)
Vokune of flus gas {decim@®3%02}
Volume of flue gas {dscim@ 10%02)

Fuel burned {ib/hr}

Excess alr {%]

Stk temp {F}

Stk prass {atm)
Flue Products

Hb.mole I ity

802 0.00 0.00
N2 7.81 218.57
cO2 1.23 53.94
M20{comb} 1.63 29.32
02 0.04 1.30
H20fuel) 0.00 6.00
dry . 9.07
wet - 10,70
107.6
§7.4
84.3
196.7
20.8
65.6
107.3




Combustion Evaluation - Secondary Dryer, Natural Gas

1.1 :
Fuel Data {% by weight} Fusi burned (ib/hr}
Excess air {%)
L Stk temp {F)
N2 Stk press {atm]
o]
H2
H20
0z
Combustion Alr Required Flus Products
{02 b.mole | N2 Ib.mole lib.mole { b/hr
8 0.00 0.¢0 §02 0.00 0.00
N2 0.00 0 N2 12.44 348.38
C 1.68 8.32 - jcoz2 1.68 - 73.9%
§H2 1.66 .87 H20{comb} 3.16 £6.62
Q2 -0.01 02 0.08 2.07
H20{fuel) ©.00 0.00
3.28 12.19
: dry : 14,19
stioc. comb sir = 17.023703 b.molelir wet 17.33
stoic. dry comb air = 13.870874 th.mole/hr
Volume of fiue ges {acfm) 158.8
Volume of flue ges {sdetfm) : 89.8
Volume of flue gas {dsctm@®79%02) 131.7
Volume of flue gus {dectm@15%02) 307.2
Volums of flus gas (decim@8%02) 141.8
Volums of fius gas {dacim@3%02) 102.4
Velume of flue gas {dsctm@® 10%02) 167.6




Fuel hurmned {ih/br}

Excess air (%)
Stk temp {F)
Stk pross {atm}
Flus Produocts
jib.mole | ib/hr
502 0.00 .00
N2 1.34 37.64
o2 0.21 8.20
H2O0{comb} 0.28 5.06
02 0.01 0.22
H20fuel)  0.00 6.00
dry 1.68
jwet 1.84

1.5281212 b.mole/hr

isp
[Fuel Dats {% by weight)
-]
N2
C
H2
H20
02
Combhustion Alr Requirsd .
: |02 ih.mole I [NZ Ib.mole
8 0.00 0.00
N2 0.00 o]
C . 0.21% 0.79
H2 C.i4 (.52
02 0.00
0.38 1.32
stioc. comb air = 1.8096712 b.mole/lw
stoic. dry comb gir =
Volume of flus ges {acfm}
Voiume of flus gas {sdcim)

Volume of flue gas {decim@7%02)
Volume of flue gas {decfm@15%02)
Volums of flus gas (dscfim@8%02)
Volume of fiue gas {dsctm@3%02)
Veilume of flus gas {decim@109%02)

18.9
9.9

14.8
33.9
15.6
1.3
18.8
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